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NEEDED— A RATIONAL RAILROAD TRACK. 

In our last issue we showed that the rails which are 
now being furnished by the mills are far inferior to 
those which were made a few years ago, and that to 
this fact, chiefly, is to be attributed the alarming 
increase in breakages. We also made it clear that the 
present Bessemer process, because of its limitations, 
is altogether unsuitable for the production of first-class 
rails, and that the only way open to the manufac- 
turers to meet the present emergency is to abandon 
the Bessemer in favor of the open-hearth process, 
under which alone it is possible to make rails of the 
desired high quality. 

But even if the above facts be admitted— and they 
cannot be denied— the fact remains that the roadbed 
and track of to-day are crude in design, and quite in- 
adequate to meet the^ heavy duty which is laid upon 
them. Even the best of our Eastern tracks are subject 
to stresses which are far beyond those which are con- 
sidered to be reasonable and safe in the general en- 
gineering practice of the day. We are certain that 
if an engineer who (we will suppose for the sake of 
argument) had never seen a railroad track were sup- 
plied with a statement of the weight, speed, concen- 
trated wheel loads, and other data regarding modern 
railroad trains, and were asked to design a suitable 
and safe roadbed for the same — we are confident, we 
say,, that he would design a structure very different 
from that upon which trains are run to-day. Certain 
it is that he would never adopt the T-rail with its 
wide, thin base, so inadequate to withstand com- 
pressive strains when it is bent in the reverse direc- 
tion. Nor would he adopt a soft-wood tie. And if, for 
the want of other available material, he did use the 
wooden tie, it is certain that he would ridicule the 
idea that the miserable little spikes which we now use 
would be sufficient to hold the rails in place. More- 
over, with one or two exceptions, he would reject the 
present methods adopted in splicing the ends of the. 
rails. 

It is certain that, if the very best track construc- 
tion of the present day were offered for his consider- 
ation, he would reject it as being altogether inadequate 
for its work. He would find that the extreme fiber 
stress in the rails, subjected as they are to heavy 
impacts, is far higher, in fact, possibly two or three 
times as great as is permitted in the structure of a 
bridge. He would discover that there was the same 
excessive fiber stress in the tie; and that the bearing 
load on the ballast was also far beyond what was 
desirable. 

As a matter of fact, we question if in the whole field 
of engineering, there can be found any construction of 
first-class importance which has received so little 
scientific investigation, take it as a whole, as modern 
railroad track. Certainly, it has received no such 
careful thought as the steel railroad bridge. If it has, 
we would very much like to know where is to be found 
a published document corresponding to Cooper's speci- 
fications for railroad "bridges. No such paper exists, 
nor anything that approaches it. And yet, we do not 
hesitate to say that the steel rail, in view of the extra- 
ordinary duty that is laid upon it, and the perils 
attending its failure, and above all in view of the fact 
that it is continuous from end to end of the railroad, 
is a far more important element of the track even 
than the bridges themselves. The truth of the matter 
is, that for some reason which is rather difficult to 
determine, the track, although it lies literally at the 
very foundation of a successful railroad, has been left 
by the engineers very largely to work out its own 
salvation. Its present form, even to details (as wit- 
ness the survival of the railroad spike) was deter- 
mined by the exigencies of a day when railroading 
was a new and comparatively untried art; when tech- 
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nically-qualified engineers were scarce; and when the 
paucity of capital made it necessary to adopt the 
simplest and cheapest forms of construction. It was 
these considerations which led to the adoption of the 
flat-bottomed T-rail; for when once the use of cross- 
ties had been decided upon, necessitating that the rail 
should act as a continuous girder from tie to tie, good 
engineering would' have suggested the use of some 
metal bearing plate upon each tie, and the construc- 
tion of a rail with its bottom tensional member of a 
compact bulbous section, suitable to take the alternate 
compressive and tensile stresses to which it would be 
subjected. But this would have been too expensive a 
construction; and hence the necessity for a separate 
metal foundation plate was obviated by rolling the rail 
with a flat face suitable to act as a bearing surface, 
and capable of being fastened to the tie with a couple 
of good stout spikes — an admirable provision for the 
light locomotives and cars and the scanty funds of 
those pioneer days; but a very inadequate construction 
for these days of 200-ton locomotives and speeds of 
from 50 to 80 miles an hour. 

An authority on track construction recently stated 
to the American Railway Engineering and Mainten- 
ance of Way Association that the proper rail to meet 
modern requirements would be one with a 6-inch base 
and 7 inches in height, and weighing 115 pounds per 
yard. Between rail base and tie should be a plate 
measuring 6% inches by 8 inches. The ties should 
have at least a 9-inch base; they should be spaced not 
over 20 inches center to center; and the bearing of the 
tie on the ballast should be reduced from the present 
5 tons per square foot to 3.8 tons. This would give 
an increase in the rail alone of about 37 per cent of 
resistance. Such a track would be an advance, pro- 
vided that the place of the spike were taken by some 
form of bolted connection, the bolts passing entirely 
through the tie, and not less than three bolts, two on 
the outside and one on the inside, being used at each 

tie plate. 

— i » > — 

EXCELLENT FOUNDATIONS .FOR THE GATUN LOCKS. 

The particular storm center around which has raged 
the fiercest of all the technical controversies of the 
Panama Canal, is to be found at the Gatun dam and 
locks; and, of all the questions debated in this con- 
nection, perhaps the most important is that of the 
character of the rock underlying the site of the locks. 
The opponents of the high-level canal, and notably 
Mr. Lindon W. Bates, have bitterly opposed the crea- 
tion of the Gatun Lake, mainly on the ground that the 
character of the whole underlying ground throughout 
the 7,000 or 8,000 feet covered by the dam and locks 
was unsuitable, either to carry the heavy superincum- 
bent load of the structures, or to resist the tendency 
of the impounded waters to break through by exten- 
sive seepage through the subsoil. Mr. Bates has 
claimed, moreover, that the hill which has been chosen 
for the site of the locks does not present a sufficient 
length, measured along the axis of the locks, to con- 
tain the whole structure from entrance to entrance. 

For many months past an extensive series of bor- 
ings has been made at the site, and several test-pits 
have been sunk to the full depth of the lowest lock 
foundation, the latter being constructed of sufficient 
size to allow the engineers to descend and make an 
inspection of the successive strata of ground as thus 
exposed to view. Furthermore, these test-pits render 
it possible to excavate the material in large enough 
masses to make adequate tests to determine the bear- 
ing power of the rock and its permanence when ex- 
posed to the atmosphere. 

When the borings and test-pits were completed, and 
with a view to a final determination of the question, 
a special committee composed of three of our leading 
hydraulic engineers, Messrs. Alfred Noble, chief engi- 
neer of the East River tunnels of the Pennsylvania 
Railway Company; Frederick P. Stearns, of Wachu- 
sett Dam fame, and John R. Freeman, who was largely 
responsible for the adopted plans of the new Cats- 
kill water supply of this city, went to the Isthmus, 
and after an exhaustive examination have reported 
favorably to the Secretary of War. Not only does the 
report remove the very serious doubts which have 
been aroused by the criticism above referred to; but 
it discloses apparently an even better condition of 
things than the sponsors of the Gatun dam and locks 
had supposed to exist. These engineers, individually, 
entered each of the test-pits, the deepest of which was 
extended to a depth of 87.4 feet, and they found that 
after passing through a few feet of overlying clay, the 
pits entered a rock formation and continued in the 
same to the bottom. Timbering was required only in 
the overlying clay, except in one or two cases, where 
it extended for a few feet below it; but from the clay 
down to the bottom of the pits the rock was standing 
well in the vertical walls, and this in spite of the 
blasting which is required during excavation. 

With one exception the rock is of a fine-grained, blu- 
ish-gray, argillaceous sandstone character, being, in 
fact, the same material that has often been referred to 
as indurated clay. In hardness it may be compared 
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with some of the clay shales; but it is massive rather 
than laminated. The exception mentioned was a con-, 
glomerate rock found in the lower eight feet of the- 
first test pit. Although a small amount of water fil- 
tered into each of the pits, in no case was the quan- 
tity large enough to be of practical importance. Dur- 
ing the visit of the engineers, a test of the supporting 
power of the rock was made by loading one square foot 
of a portion which had been uncovered in making the 
excavations with 72,000 pounds of steel rail. This 
weight, although it was several times as great as that 
which would come upon an equal surface under the 
walls at this lock, caused no appreciable indentation 
upon the surface of the rock. 

Seven samples of the conglomerate from the first 
.pit showed an average bearing power of 867 pounds 
per square inch. Five samples of the bluish-gray rock 
from the four other test-pits' failed at an average press- 
ure of 1,686 pounds to the square inch. Other samples 
taken from the pits showed no signs of failing at a 
maximum of 6,000 pounds per square inch. 

The cores which were brought up by the diamond 
drills from all parts of the rock site showed that the 
rock was of the same kind as was found in the test- 
pits, and these borings have been sufficiently extensive 
to prove that the whole of the locks, and at least a 
portion of the approach wall, can be founded upon the 
rock. As the result of their investigation, these engi- 
neers expressed the belief that the material on which 
the Gatun locks would rest would afford an ample and 
safe foundation. Equally good results were shown in 
the test-pit and borings at the site of the regulation 
works in the center of the dam. 

The Pedro Miguel locks will rest, for the greater 
part of their length, upon a hard trap rock, and for 
the rest. of their length upon a softer rock similar to 
that at Gatun. The rock underlying the Sosa locks 
was shown by several excavations and by borings to 
be so satisfactory, that no test-pits were considered to 
be necessary. 

The high professional standing of the board of en- 
gineers, the thorough character of the sub-surface ex- 
amination, and the highly favorable character of the 
findings, may be taken by the American public to 
have settled this vexed question once and for all. 
With this out of the way, the last of the serious uncer- 
tainties as to the ultimate and satisfactory completion 
of this great work may be considered to have been 
removed. 



THE SMOKE PERIL AT FIRES. 

If New York still cherishes the delusion that it has 
the best-equipped fire department in the world, the fire 
which recently ruined the building of a well-known firm 
of typewriter makers ought certainly to shock the 
fire department to a livelier sense of their error. 
The fire in question entailed no loss of life, yet it 
taxed to the utmost the resources of the fire brigades 
of the lower part of the city, and tested the courage 
of the men whose duty it was to save the structure. 
It was not fierce heat that they were called upon to 
combat, but dense smoke and suffocating gases. More 
than forty firemen were dragged out from the building 
by their comrades, stupefied and unconscious, and laid 
out on the sidewalk until they recovered sufficiently 
either to be taken to hospitals or to return to their du- 
ties. The delay which this rescue work naturally occa- 
sioned, and which resulted no doubt in some loss to the 
owners of the building, would lead one to suppose that 
smoke helmets and respiratory apparatus were never 
invented, or at least never heard of in New York. Yet 
for years self-contained breathing apparatus has been 
used in various industries by operatives who are 
hourly compelled to face dangers compared with which 
the perils of this fire seem trifling. In mines satu- 
rated with poisonous fire damp, in gas and chemical 
works where noxious fumes are generated in danger- 
ous quantities, in sewers, coal bunkers, and ammonia 
chambers, breweries and well-sinking plants, men work 
with little inconvenience, all because they are equipped 
with apparatus for supplying an adequate amount of 
fresh air or oxygen. The fire brigades of Europe have 
used such breathing devices with conspicuous success; 
and yet the richest city in the most enterprising coun- 
try in the world still displays a lamentable reluctance 
to use inventions which so far from being untried, 
have proven their worth in many a perilous trade. 

The type of breathing apparatus which would be 
required by firemen would probably be the simplest 
kind of respiratory device, because its wearer would 
be compelled to pursue his task for a comparatively 
unprotracted period. Cost can hardly be offered as an 
argument against the adoption of breathing helmets. 
One type of European apparatus, which has done excel- 
lent service in various colliery explosions, weighs 29 
pounds, costs $40, and enables its wearer to work com- 
fortably in a suffocating atmosphere for an hour and a 
half. Less expensive and equally serviceable is a 
respiratory apparatus invented by three German scien- 
tists after a careful study of the requirements which 
must be met by smoke jackets and helmets. Their 
contrivance weighs but three pounds, costs about $10. 
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and will enable a fireman to breathe in a smoke-laden 
atmosphere for a period varying in duration from 
thirty minutes to an hour and a half, depending upon 
the violence of his exertions. In this apparatus the 
oxygen is regained from the exhaled carbonic acid and 
water vapor and produced at a rate proportional to the 
rate of their production in the body, so that the time 
during which respiration can be maintained is a func- 
tion of the work done. This automatic power of 
adaptation to the demand for oxygen is one of the most 
important advantages of this system. 

Other systems have been invented which have also 
been successfully used, and which limitations of space 
forbid our mentioning here. The fact remains that 
among a dozen appliances for successfully enabling a 
fireman to fight his way through choking gases and 
smoke, one must surely be found which can be used 
by the New York fire department. 



THE AMERICAN MUSEUM OF SAFETY DEVICES AND 
INDUSTRIAL HYGIENE. 

BY WILLIAM H. TOLMAN, m.D., DIRECTOR. 

As early as 1867 Dolfus, a French industrialist, 
aroused by the increasing number of accidents to 
labor in factories and workshops due to the fact that 
there was little or no attention paid to the safeguard- 
ing of dangerous machinery, organized an association 
for the prevention of accidents, and founded what was 
the beginning of a museum of safety devices. To-day 
some of these original models may be seen in an hon- 
ored section of the Paris Museum of Safety Devices. 
In 1890 a museum of safety devices was opened in 
Vienna; in 1893 a second in Amsterdam, followed by 
similar organizations in Munich, Berlin, Moscow, Zu- 
rich, Paris, and Milan. 

As a member of the International Jury in Social 
Economy at the Paris Exposition in 1900, I studied 



the attention of the American public to the necessity 
of doing something to lessen the causes of accidents 
to American life and labor by means of a permanent 
museum of safety devices, where all problems of safe- 
guarding life and limb can be studied in their work- 
ing details, and to stimulate the need of invention of 
new devices to meet new conditions of danger and 
peril. 

The committee of honorary vice-presidents included 
ex-President Grover Cleveland, Hon. E. C. Stokes, gov- 
ernor of New Jersey; Hon. C. P. Neill, United States 
Department of Labor, Washington, D. C.j H. C. 
Bumpus, director American Museum of Natural His- 
tory; Hon. Curtis Guild, Jr., ex-governor of Massachu- 
setts; Hon. Henry Roberts, governor of Connecticut; 
Hon. T. P. Sherman, labor commissioner of the State 
of New York. 

A ladies' committee was organized, under the hon- 
orary chairmanship of Mrs. Douglas Robinson, includ- 
ing Mrs. Joseph H. Choate, Mrs. Grover Cleveland, 
Mrs. W. Bayard Cutting, Mrs. Charles E. Hughes, Mrs. 
Seth Low, Mrs. George B. McClellan, Mrs. J. Pierpont. 
Morgan, Mrs. Levi P. Morton, Mrs. 'William J. Schief- 
felin, Mrs. Lorillard Spencer, Mrs. I. N. Phelps Stokes, 
Miss Amy Townsend. 

As a result of the first international exposition, an 
advisory council has been organized under the chair- 
manship of C. Kirchoff, of the Iron Age, and the vice- 
chairmanship of T. Commerford Martin, of the Elec- 
trical World. The other members are P. S. Halsey, 
of the American Machinist; H. W. Desmond, the 
Architectural Record; J. R. Dunlap, the Engineering 
Magazine; W. R. Ingalls, Engineering and Mining 
Journal; C. W. Baker, Engineering News; J. M. Good- 
ell, the Engineering Record; A. Spies, Electrical 
Record; C. W. Price, Electrical Review; F. Webster, 
Insurance Engineering; F. E. Rogers, Machinery; 



tory operative, while a second allegorical figure con- 
veys the supreme honor of a laurel wreath. Our 
engraving also shows two somewhat similar designs. 
The middle one has been accepted with slight modifi- 
cations as to modeling. A committee of nine has been 
appointed by the executive committee to award this 
medal, having full power to limit the field of award 
and establish such conditions as seem necessary. 
Three new members are to be appointed to this com- 
mittee each year, taking the places of three who will 
retire. The conditions of the competition will be an- 
nounced very soon. A second gold medal has been 
offered by Francis H. Richards, the inventor, for the 
best invention to be exhibited at the museum for safe- 
guarding life and limb, the field of effort for this 
award to be limited to automobiles and motor boats. 
Dr. L. L. Seaman has offered an annual prize of $100 
for the best essay on the subject of safeguarding life, 
intending that the essay shall be a study, of existing 
conditions and methods for their improvement. One 
check for $5,000 has been received from an anonymous 
giver, from a city outside of New York. 

The following jurors, recommended by the advisory 
council, were unanimously appointed by the executive 
committee of the American Museum of Safety De- 
vices: 

Jury for the Scientific American Medal: H. H. 
Westinghouse; John Hays Hammond, president of the 
American Institute of Mining Engineers; Samuel Shel- 
don, president of the American Institute of Electrical 
Engineers; Prof. F. R. Hutton, president of the' 
American Society of Mechanical Engineers; Cornelius 
Vanderbilt; Stuyvesant Fish, George Gilmour. 

For the Richards Medal, for the best safety device 
in the field of automobiles and autoboats: Colgate 
Hoyt, president of the Automobile Club; Edward J. 
Schroeder, president Motor Boat Club of America; Dr. 




Tentative Design. 



The Accepted Design. 
THE SCIENTIFIC AMERICAN MEDAL FOR SAFEGUARDS FOR LIFE AND LIMB. 



Tentative Design. 



the exhibit of the Amsterdam museum of safety de- 
vices and familiarized myself with this new movement 
for safeguarding life and limb. Becoming deeply im- 
pressed with the significance in preventing fatalities 
and casualties in the industrial world, I felt convinced 
that its practical application in our own factories and 
workshops would be the means of saving many lives 
and limbs. Through the medium of the American 
Institute of Social Service, the idea of this new kind 
of museum was introduced into America, and became 
a part of its plan to work for the establishment of 
such an institution in our country. Lectures were 
given, articles written and conferences held to arouse 
the public to the necessity of an American museum of 
safety devices. 

Through the co-operation of Morris K. Jesup, presi- 
dent of the American Museum of Natural History, one 
of the exhibit halls was placed at the disposal of the 
American Institute of Social Service from January 29 
to February 12, 1907, for an exposition of safety de- 
vices and industrial hygiene. There were some 200 
entries of devices for safeguarding the lives and limbs 
of workmen and preventing accidents under the 
ordinary conditions of life and labor to which the 
general public is exposed. There were many "live 
exhibits," that is machines or devices in operation, 
models of actual or reduced size, and photographs; 
wood- and metal-working machinery; polishing ma- 
chines; presses; safeguarded elevators; safety lamps 
and non-explosives; fire safety devices, and railway ap- 
pliances. 

The section of industrial hygiene included improved 
dwellings; first aid to the injured; prevention of 
tuberculosis and other dread diseases harmful to the 
life of workmen; respirators and devices for supply- 
ing and maintaining pure air and industrial better- 
ment. 

It was the object of this first exposition to direct 



S. S. McClure; F. R. Low, Power; W. H. Boardman, 
Railroad Gazette; A. Sinclair, Railway and Locomo- 
tive Engineering; A. A. Hopkins, Scientific Ameri- 
can; H. W. Blake, Street Railway Journal; E. F. 
Roeber, Electrochemical and Metallurgical Industry; 
G. Gilmour, the Travelers' Insurance Company; James 
H. McGraw, president McGraw Publishing Company; 
Charles T. Root, president Textile Publishing Com- 
pany; H. M. Swetland, president of the Automobile. 

One of the most encouraging signs of the moral 
uplifting of the race is the unmistakable growth in 
these later days of the humanitarian sentiment. The 
dignity of the human body, the sanctity of human 
life, are swiftly emerging to their full and proper 
recognition. The reproach has lain too long at our 
doors that, as a people, we were so madly bent on the 
pursuit of wealth that we cared little who might fall 
by the way, if only the goal were swiftly and grandly 
won. To the question: "How much then is the life 
of a man worth more than a sheep?" we have made 
answer by rolling up a record of over half a million 
annual maimings and killings that may well put us 
to the blush. Therefore it is gratifying to realize that 
the movement set on foot by the American Institute 
of Social Service for the promotion of an American 
museum of safety devices is meeting with marked 
success. 

In view of the fact that a very large percentage of 
the accidents is absolutely preventable, the editors of 
the Scientific American decided to offer a gold medal, 
annually, for the best device for the protection of life 
and limb produced during the year; this award to be 
given by the American Museum of Safety Devices 
after the board of experts have passed upon the de- 
vices submitted. The medal, shown in the center of 
the group, will be 2% inches in diameter, and shows 
on the obverse the genius of invention rewarding the 
inventor of some device for saving the life of a fac- 



S. S. Wheeler; Caspar Whitney, and A. G. Batcheller, 
editor Automobile. 

For the award of the $100 prize offered by Dr. Sea- 
man: Dr. Josiah Strong; Dr. A. C. Humphreys, presi- 
dent of Stevens Institute of Technology, and James A. 
Hill, president of the Hill Publishing Company. 

The museum will open in the autumn, in the new 
39th Street building, having rented the entire third 
floor from the McGraw Realty Company. From there, 
it is the hope that it will soon have a building of its 
own, where there will be room, not only for devices 
of all kinds, but rooms for instruction, lecture hall, 
and a laboratory where safety device ideas can be 
worked out practically in accordance with the require- 
ments of American needs, that is, simple, cheap, and 
those that in no way interfere with the high speed of 
the machinery. 

As was recently remarked in an editorial in a tech- 
nical journal, "the initial step has been taken, and it 
only remains to obtain funds to make it of instant and 
permanent benefit. It is estimated that the very mod- 
est sum of $25,000 would cover the expenses of the 
first year's campaign, and when this amount has been 
raised and expended, it is reasonably expected that 
the growth of the work will be assured, and further 
funds for its maintenance contributed without much 
soliciting. For the present, however, means are scarce, 
and the support of all who can be reached is earnestly 
solicited. An appeal is now being made to manufac- 
turers and operators of industrial plants and public 
utilities through the papers they read, to give their 
material assistance as speedily as possible, in amounts 
from the smallest to the largest they are inclined to 
give. The return from the investment scarcely needs 
to be pointed out. The humanitarian side will be 
justification enough to the majority, but there is the 
additional and more direct pecuniary reward in the 
reduction of liabilities to damage suits." 



428 



Scientific American 



May 25, 1907. 



EXTRAORDINARY INSECT ENLARGEMENTS. 

BY WALTER BEA8LEY. 

Among the noteworthy and curious objects shown 
during the recent meeting of the American Scientists 
at the New York Academy of Sciences Exhibition held 
in the Museum of Natural History, New York, was a 
remarkable series of enlarged wax models of the little- 
known and peculiar-form insects called tree-hoppers 
(Membracedae) of the family of Hemiptera. Nothing 
on so large a scale and so satisfactory in the way of 
graphically portraying the unsuspected and hidden 
wonders so strikingly possessed by these tiny fan- 
tastic creatures has hitherto been attempted in en- 
tomological work. In fact, they are new and sur- 
prising revelations in craftsmanship. The production 
of these unique creations is due to Mr. Ignaz Ma- 
tausch, a handicraftsman in the Section of Prepara- 
tion in the Museum of Natural History, and working 
under the direction of Dr. B. A. Dahlgren, assistant 
curator of invertebrate zoology. The models were 
executed at leisure hours away from regular routine 
duties, and are intended largely as an experiment in 
an original and difficult class of work, designed princi- 
pally for college and museum exhibits. In a recent 
interview with Mr. Matausch, in his home studio, the 
writer obtained the first series of photographs of his 
remarkable wax models, together with a general de- 
scription of his methods and technique. 

For some reason scientists seem never to have 
tabulated in full their observations of these curious 
creatures. Prof. William Morton Wheeler, curator of 
invertebrate zoology of the American Museum of Nat- 
ural History, kindly favored the writer with some 
highly instructive and interesting notes as to their 
life habits. He says: "The insects known as tree-hop- 
pers (Membraceda?) belong to the great group of 
Rhynchota which have sucking mouth-pieces and an 
incomplete metamorphosis. They live on the juice of 
plants which they extract from the stems by means of 
their sharp beaks. When fully grown, they are pro- 
vided with wings, but when young are wingless. They 
are especially interesting on account of the peculiar 
development of the thorax, which in grown specimens 
is provided with singular horns or protuberances. 
These horns are often so peculiarly and extravagantly 
developed that entomologists have hitherto been un- 
able to account for their development and form. They 
remind one of some of the highly specialized horns 
and tusks in fossil reptiles and mammals. It is diffi- 
cult to conceive of their being used by the animal in 
any way. It has been suggested that they represent 
a tendency of the animal in its development, to be- 
come monstrous and extravagant (hypertelic). These 
peculiar developments are not so clearly seen in tree- 
hoppers of temperate regions as they are in 
the species from the tropics of South and 
Central America, where they are often ex- 
traordinarily developed." 

In the models the extraordinary develop- 
ments mentioned by Prof. Wheeler are 
spectacularly evident. Nature has evidently 
devised and equipped them in one of her 
most rollicking and fantastic moods, for she 
has furnished them with topsy-turvy and 
contortionate bodies. They have four wings 
and four eyes, two of the latter large, and 
two partly developed. Many of these in- 
sects have humps on their backs; the pro- 
thorax is prolonged backward like a roof 
over the body, often quite covering it. 
Their two large eyes always have a keen, 
droll look and the line that separates the 
head from the prothorax gives them the 



appearance of wearing glasses. In some instances, the 
prothorax is an elevated night-cap, in others it is 
shaped like a Tam O'Shanter, and sometimes it has 
horns, one on each side. The mouth points are formed 
for piercing and sucking, and have the appearance of 
a beak. This beak consists Of four bristles, inclosed 
in a fleshy jointed sheath. The young nymphs re- 




Mr. Matausch at Work. 

semble the adults more or less closely in form. They 
live on plants, bushes, and small trees. They are 
great leapers — hence their common appropriate name 
of "tree-hoppers." Some species deposit a sort of 
honey-dew and their presence is usually followed by 
ants. They are not. usually found in sufficiently large 
numbers to constitute pests, like others of the same 
order. 

When about to construct a model, the artist selects 
.the particular insect from a small wooden box, where 
each individual is kept labeled and mounted. They 
vary in size from that of an ant, more or less, and 
nearly all require the use of a microscope and pocket 
lens to work out and clearly de- 
fine their minute organism. The 
specimens are all obtained from 
one special dealer in Germany, 
having agents in various trop- 
ical parts of South and Central 
America, Mexico, India, and 
elsewhere. The trapping of these 
hopping and wiry creatures, 
whose presence none but the ex- 



size of the intended' model, of the insect. This is fol- 
lowed by removing the wings and legs. Then the 
body of the insect is divided or split in two parts. 
Each of these separate dissected parts is measured, 
drawn to certain dimensions, and afterward worked 
up in clay to correct proportions, from which models 
plaster casts are made. These rough casts are next 
cleaned and assembled, forming only the general out- 
line and crude exterior of the insect. This is fol- 
lowed by an application of the plastic material, a 
special wax preparation, which is worked up and 
modeled to the finest detail, so that in measurement 
and shape it corresponds in every point with the fin- 
ished sketch. This requires the most patient, skillful, 
and delicate modeling in order to bring out the hun- 
dreds of indentures, cavities and lines which go to 
make up the marvelous outer livery of these crea- 
tures. The final process is that of painting, and in 
this Mr. Matausch is especially clever in perfectly re- 
producing nature's color scale in the outer coat of 
the models. To give greater permanency and also to 
improve the colors, the painted surface is gone over 
either with a dull or shiny varnish. The figures are 
enlarged fifteen diameters, more or less, according to 
natural size. Of the six here shown five are from 
different tropical parts and one native from Ohio, the 
latter in decided contrast, being a species without the 
peculiar development possessed by the exotics. The 
accompanying pictures show to clear advantage the 
grotesque appearance and the peculiarly shaped bodies 
without further detailed description. Special men- 
tion should be made, however, of the extraordinary 
and fantastically shaped individual from Sikim, India, 
having an immense, long, curved, tusk-like continua- 
tion of the prothorax, extending the full length of the 
body. Probably, the most wonderful and mysteriously 
shaped of all is the specimen from Mexico, with four 
large spindle-shaped balls, two having long, pointed 
projections. For a droll and comic look with imita- 
tion spectacles the Brazil specimen is decidedly unique. 
An idea of the expenditure of time bestowed upon 
this class of work may be imagined from the fact 
that nearly a month of patient and critical labor, re- 
quiring superior skill, delicate sculpture, modeling. 






Water Color Drawing of Heteronotus Abbreviatus, 
from Mexico. 

drawing, painting, and plaster casting, was con- 
sumed in the production of a finished model. 



A Three-Horned Type from Peru. 
EXTRAORDINARY INSECT ENLARGEMENTS. 



A Humpbacked Specimen from Ohio. 

perienced native collector can detect, is 
difficult, as many render themselves 
inconspicuous in order to escape the de- 
tection and vigilance of their enemies. 
They bore into the plants and their 
bodies frequently take on the color and 
hue of their surroundings. Mr. Matausch 
has over a hundred representative speci- 
mens at present. A keen interpreter of 
nature, a skillful modeler, and a perfect 
colorist, Mr. Matausch is able to transfer 
deftly and imitate correctly the brilliant 
and variegated hues of his miniature 
originals, and so to fashion his magnified 
portraits that no exaggeration in facial 
expression, shape, or luminosity mars or 
distorts their lifelike appearance. The 
first constructive step is that of making 
an enlarged scale drawing of the desired 



Terminal Problems in New York. 

BT A. 8. ATKINSON. 

The railroad terminal problems have always been 
difficult to solve in New York city, and in the past 
quarter of a century many millions of dollars have 
been wasted through mistakes and makeshifts. Not 
a single railroad until recently has adequately 
measured the traffic over a series of years, and 
there has been a frantic movement to do an enor- 
mous business with inadequate space and accom- 
modations. Every railroad man recognizes the fact 
that the Pennsylvania tunnel should have entered 
New York ten years ago, and the Vanderbilts ac- 
knowledge their mistake in not enlarging their 
Grand Central depot and yards years ago, instead 
of patching it up in the effort to keep pace with the 
growing traffic. 

Expenditures within two years by the railroads 
entering New York city and Jersey City, together 
with new outlays planned by the same lines, will 
bring the fresh investments in New York terminals 
far above $125,000,000. It is not too much to place 
this total at $150,000,000, for already the companies 
are realizing that their first plans will need modi- 
fications, and new extensions will be required. The 
early estimated prices on the improvements of the 
terminals of the Pennsylvania, New York Central, 
Erie, Delaware, Lackawanna & Western, and the 
Long Island road have all proved too small. It is a 
question with some practical railroad men whether 
even the present huge expenditures for terminals 
will suffice for more than ten or fifteen years at the 
utmost. 

The handling of the New York city traffic has al- 
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A Type of Tree-Hopper Pound in 
Brazil. 



ways been a tremendously heavy expense to the rail- 
roads, but in the end it is most profitable. The mis- 
takes have been due to lack of proper provision for 
the future. The growth of the city has been beyond 
all expectation, and no one has been able to forecast 
the future 
even approxi- 
mately. The 
waste on tink- 
ering with in- 
adequate term- 
inals is vari- 
ously placed at 
$30,000,000 t o 
$40,000,000, or 
about $3,000,- 
000 to $4,000,- 
000 a year in 
the past ten 
years. The 
New York Cen- 
tral has been 
the heaviest 
loser in this 
respect, but 
all of the roads 
have had their 

share in the waste. The present^ lavish expenditures 
of the roads have come all within a few years, when 
they should have been distributed over a long series of 
years. To make this great investment in improved 
terminals pay, the roads must increase their' earnings 
something like $6,000,000 a year. The question of 
whether this increase can be made is one that wor- 
ries a few of the railroad officials, but others have 
perfect confidence in the future traffic. 

The latter base their confidence upon facts and fig- 
ures of traffic which indicate what New York has 
actually lost through inadequate terminal facilities 
in the past. The drygoods merchants assert that New 
York has lost the handling of about $25,000,000 worth 
of drygoods within the last two or three years through 
the delays due to shipping through the city, as the 
goods have been forwarded by other routes or by 
water. The trucking bill of New York is estimated 
annually at $35,000,000, and much of this should have 
gone to the railroads in the past through better termi- 
nals and economical connections with each other's 
lines. The transatlantic lines are complaining that 
the import business has been seriously hampered in 
recent years by the inadequacy of the railroads to 
handle it. The steamship companies have gone to 
great expense to construct piers and docks in New 
York harbor, but if the roads cannot handle their 
freight satisfactorily, they will make some other port 
their terminal. Indeed, Baltimore, Philadelphia, and 
Boston have already taken a good deal of the trans- 
atlantic freight simply on this account. Out of $776,- 
000,000 worth of merchandise imported last year, only 
$40,000,000 passed through without paying toll here, 
but the shippers have grumbled at the handling, and 
threaten to divert more traffic to other ports. 

At the present moment a visit to the terminal yards 
of any one of the great railroads entering New York 
or Jersey City will 
show a most remark- 
able sight. Nearly 
every foot of the 
switches is occupied 
with loaded cars wait- 
ing to be unloaded. 
They are delayed in 
many instances be- 
cause the piers are so 
loaded with freight 
that nothing can be 
done to relieve the 
congestion. A recent 
snowstorm in New 
York — the heaviest 
that has visited this 
section for many a 
year — served to de- 
moralize the freigh 
far more than thf 
passenger traffic. This 
latter got in norma! 
operation again with- 
in twenty-four hours; 
but not so the freight. 
The stalled cars could 
not move, because the 
trucking in the city 
was tied up. The cars 
standing on the 
switches could not 
discharge their car- 
goes, and others were 
strung out on miles 
of switches at nearly 
every way station 
thirty miles out. So 
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the trucking business is responsible often for freight 
congestion, and this needs improvement and enlarg- 
ing as well as the railroad terminals. An under- 
ground system of freight tunnels would thus tend to 
relieve the situation mightily, and this would operate 

independent of storms 

and other accidents. 
The cost of living 

in New York is high, 

and against it bitter 

complaints are often 

voiced. But the rea- 
son for this is not far 
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A Peculiar, Brilliant, Yellow Specimen 
from Brazil. 



A Full Front View of a Brazilian Specimen, 
Characterized by Its Odd, Spectacled Appearance. 




A Curiously Shaped Insect from Mexico. 

to seek. The same congestion which makes even a 
small snowstorm a dreaded visitation causes the soar- 
ing of prices for almost every article of food. It costs 
$7 a day to maintain a two-horse truck. Such a truck 
will often stand from four to six hours at a pier or 
railroad terminal waiting for its turn to cart away 
freight. Who pays for this waste of time? Certainly 
not the teamster nor the owner of the goods. The 



consumers — they pay the freight. With more ade- 
quate terminal and dock facilities, all of this long 
waiting in line could be prevented. There would be 
ample space for a dozen teams to load up where there 
is room to-day for only one. The cost of trucking 

during s n o w- 
storms is fre- 
q u e n t 1 y 
doubled in the 
course of a 
day. Some 
estimate the 
increased cost 
of foods 
through truck- 
ing during a 
s n o w s t orm 
something like 
$300,000 a day. 
The import- 
ance of rectify- 
ing all of these 
evils is appar- 
ent not only 
to the rail- 
roads, steam- 
s h i p c m - 
panies, and the merchants, but to the individual who 
may have no interest in any large concern. The con- 
gested condition of the freight traffic affects his cost 
of living, and the congested condition of the passenger 
traffic makes life a burden in riding from his place of 
business to his home. It affects the price of real 
estate, and thus produces high rentals. It makes 
every part of life in the city costly and unpleasant. 

The remedy is being partly applied to-day by the 
railroads, city departments, and officials charged with 
this important work; but the undoing of the mischief 
of decades cannot be accomplished within a few short 
years. It will take the railroads several years to 
catch up with the traffic. Then, if there is another 
period of stagnation and inadequate provision for the 
future, the conditions will steadily grow worse. Not 
only must the present vast improvements in increas- 
ing terminal facilities be completed as shortly as pos- 
sible, but new plans for the near future must be map- 
ped out continually. In other words, if the city con- 
tinues to grow at the present rate, an annual invest- 
ment of millions for the next fifty years will be re- 
quired simply to enlarge and improve tunnels and rail- 
road terminals. The city will repay this generously 
in the increased traffic and by a satisfied spirit of its 
people. Travel must continue to increase instead of 
diminish unless railroad conditions become intolerable. 
Then people will elect to stay at home, and the rail- 
roads will lose just that much. 





Front View of an Insect from Sikim, India. Side View of the Insect from Sikim, India. 

EXTRAORDINARY INSECT ENLARGEMENTS. 



It is difficult to obtain correct figures on the total 
savings that can be effected in the production of iron 
by the application of gas power, but from 50 cents to 
$1 per ton of pig iron made has been recorded in var- 
ious European works. In central electric stations . 
which are located where no energy is available from 
near-by iron smelting plants or coal mines, the gas 

producer takes the 
place of the blast fur- 
nace and coke oven as 
the potential source of 
energy. Especially is 
the production of elec- 
tric power at reason- 
able rates of impor- 
tance for very large 
cities where the price 
of real estate in the 
centers of districts is 
high, and for isolated 
communities, country 
houses, and farms 
which are located out- 
side the commercial 
radius of metropolitan 
or other central sta- 
tions. The distribu- 
tion of town gas for 
individual power pur- 
poses, while not so 
much restricted to 
central location with- 
in the city cannot, 
without loss, be ex- 
tended over wide ter- 
ritories. Moreover, at 
the present price of 
illuminating gas, it 
cannot compete in the 
field of power produc- 
tion with the inde- 
pendent suction gas 
plant even if the lat- 
ter use anthracite 
and coke. 
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How Chicago is Solving Municipal Ownership of 
Transportation Facilities. 

BY A. FREDERICK COLLINS. 

Chicago is the second city in the Union, yet for the 
past decade it has had the most abominable transpor- 
tation facilities of any city in the United States. This 
untoward condition is chiefly due to the fact that the 
principal franchises under which the various street 
railway companies operate have expired, and the city, 
heeding the cry of the radicals for municipal owner- 
ship, would not renew their corporate privileges. 
Hence, under these unstable circumstances, the cor- 
porations could not see their way clear to rehabilitate 
their run-down lines. 

The problem of serving the population of Chicago 
has always been an aggravating one, for the trans- 
portation system has been necessarily laid out and 
developed on what is termed the "radiating plan," 
since the city embraces a territory having on one side 
a water front. In this respect it is not unlike St. 
Louis, Boston, and Brooklyn. The shore line of Chi- 
cago is, however, much longer than that of the cities 
just cited, being about 26 miles, while the limits ex- 
tend inward for a distance of 10 miles. This great 
area is divided by the confluence of the two branches 
of the Chicago River into three portions, commonly 
known as the north, south, and west sides, with the 
heart of the business district on the extreme northern 
part of the south side. To this center all the various 
lines converge. This segregation of the city has re- 
sulted in numerous lines operated by a number of 
companies; so that Chicago, from its transportation 
viewpoint as well as in some other things, is really 
to be regarded as three cities instead of one, and as a 
consequence a passenger often finds that he cannot 
be carried over the most direct route between the two 
points within the city limits for a single fare. 

The traction question has been a political foot-ball 
for many years; the citizens and the companies here 
looked askance at each other, and municipal owner- 
ship seemed to many to be the only hope; while the 
more conservative believed there were other and better 
solutions of the problem. 

This, in brief, was the status of affairs when the 
city council employed Bion J. Arnold, the noted elec- 
trical engineer, as the man best suited for impartially 
investigating the situation and recommending meas- 
ures for relief. Mr. Arnold was engaged to procure 
information and to furnish estimates and opinions re- 
lating to the cost of operation and the earnings of the 
companies, their capitalization, their valuation and 
cost, together with estimates of a new system, and 
all other details of a scientific and financial nature. 

Among the most important recommendations pro- 
posed by Mr. Arnold were the "one-city-one-fare" pro- 
posal, with all divisional lines as far as possible ob- 
literated; so that a passenger could be carried over 
the most direet route between two points for a single 
fare. Of the three plans submitted, the best one, 
though not the easiest to execute, contemplated the 
complete unification of ownership and management. 
The through route principle was strongly advocated, 
which means that routes through the business district 
should be substituted for down-town terminals, wher- 
ever possible, while outside the business district bet- 
ter results would follow by connecting the detached 
lines and operating cars over such lines from end to 
end. The scheme includes a system of subways to 
accommodate the street-car traffic and relieve the 
street surface congestion in the business district, with 
galleries for the accommodation of present and future 
underground utilities. The plan calls for three north- 
and-south subways from Fourteenth Street on the 
south to Indiana Street on the north. These are high- 
level subways throughout, with no dips. 

In combination with the above system there will be 
three or more low-level subways from the west side, 
passing under the north-and-south subways at right 
angles to them, and extending to Michigan Avenue. 
Should future developments warrant it, these may be 
extended under the Lake Front district, now known as. 
Grant Park. These latter low-level subways would 
require the use of elevators or escalators. Under this 
plan there will be a surface system and eventually a 
subway system connecting all the depots and the 
entire system designed to accommodate the short-haul 
traffic in the business district. 

This plan for a new, reorganized, and unified com- 
bined surface and street railway system would com- 
prise the lines of the City Railway Company, the 
Union Traction Company, the Chicago General Rail- 
way Company, and the Chicago Consolidated Traction 
Company within the city limits and new lines neces- 
sary to properly connect the disconnected parts of the 
system. 

The total single-track mileage as outlined above 
would be about 745 miles, and its estimated cost, if 
constructed new, with everything first-class through- 
out, but exclusive of the subways, would be $70,000,- 
000; adding $20,000,000 for the cost of the subways 
would make the total cost of the new system complete 
$90,000,000. Under the low-level subways will be the 



freight subway, while above the street surface will 
run the elevated lines, making, in all, five lines super- 
imposed at various street intersections. Altogether, it 
will form the most comprehensive city railway system 
in the world. 

Mr. Arnold's plans further provide for the utiliza- 
tion of the present river tunnels as parts of the future 
subway system. At the time these plans were sub- 
mitted, cable power was employed, but on his recom- 
mendation the cable systems were changed to over- 
head electric systems which are now in service. He 
stated that the electric underground conduit system, 
such as is installed in New York city, is practicable 
and feasible from an engineering point of view and 
that the overhead trolley construction should event- 
ually be prohibited in congested districts, but that out- 
side of these districts the objections are entirely of an 
aesthetic nature and it is for the city authorities to 
say — after balancing the financial against the aesthetic 
considerations — how much, if any, underground con- 
duit construction should be required. 

Although at first hostile to the proposed improve- 
ments, the traction companies have since admitted the 
correctness of the conclusions, and these have been 
adopted and form the basis of the principal physical 
elements entering into the ordinances recently passed 
in Chicago. The principles above laid down were rati- 
fied by a 33,000 majority of the citizens of Chicago 
on a referendum vote of the entire city. 

The financial provisions of these ordinances are 
precisely the same as they would be if the city of 
Chicago should purchase the entire property of the 
companies, undertake its reconstruction and rehabili- 
tation, and then lease the lines for private operation, 
upon a division of the net receipts with the lessee 
company. These ordinances in fact give the people 
of Chicago to-day, in all the essential principles, mu- 
nicipal ownership of the city's street railways, and 
their operation by a lessee company, without saddling 
the burden upon the city of raising the money neces-' 
sary for the purchase, and without the possibility of 
any effect upon the financial credit of the city. 

To protect the city's share of the net receipts under 
its agreements with the companies, and to absolutely 
assure the maintenance of the properties at the high- 
est point of efficiency, the ordinances contain certain 
provisions never before included in any public utility 
grant, which are amply sufficient to protect to the 
fullest extent the city's interest. 

For instance, a commission has been appointed in 
which three engineers are appointed, one by the city, 
one by the railway companies, and the third being Mr. 
Arnold, who is the chairman, and represents the city 
and the companies jointly. This commission has gen- 
eral supervision of all the principal street railway 
lines in the city of Chicago. 

Other provisions of the ordinances are: that the 
city should have 55 per cent of the net profits of the 
companies; that there must be daily deposits of the 
gross receipts to be used for the payment of mainte- 
nance and repairs, and a separate special fund of 8 
per cent of the gross receipts for renewals and depre- 
ciation; and that the companies must supply whatever 
additional money may be required for these purposes. 
Any surplus remaining in either of these funds can, 
under no circumstances, revert to the companies, but 
becomes instead the property of the city should it 
eventually purchase the lines. 

In turn the companies get 45 per cent of the net 
profits, 5 per cent for brokerage and 10 per cent as a 
construction profit upon the new money actually ad- 
vanced by them under the provisions of the ordi- 
nances. The city is given the right, upon six months' 
previous notice to the companies, to take over the en- 
tire properties upon payment of the agreed value of 
the present property and the additional capital in- 
vested. 

By this ingenious plan the residents of Chicago will 
have all the advantages of municipal ownership, 
secure 55 per cent of the net profits of the companies, 
and, at the same time, the operation of the lines will 
be under the management of practical street railway 
men. 



pie device, so that when temporarily deprived of 
glasses reading may not be entirely impossible. 



A Substitute for Spectacles. 

BY E. M. DOUGLAS. 

The use of a pinhole lens was set forth on page 270 
of the Scientific American for bringing out an optical 
illusion. The same device can be usefully employed 
by elderly persons dependent on eyeglasses for reading 
ordinary print. 

The, print to be read should be in a bright light, 
and can be held at any distance between one and fif- 
teen inches from the eye. The pinhole should be the 
size of an ordinary toilet pin and held close to the 
eye, the best effects being lost if there are two or more 
holes side by side or if a very large hole is used. 

By fitting a card over the nose so as to cover the 
eyes, with a pinhole opposite each, both can be used 
at the same time, but with some difficulty and with- 
out apparent benefit. 

It would be well for every one to remember this sim- 



The Three Brazilian 6t Dreadnoughts. " 

Contracts have been placed with British naval 
shipbuilders for the construction of three war-clads 
for the Brazilian government which though of the 
same size as the "Dreadnought," will eclipse that 
vessel in effective gun power. A short time ago 
Messrs. Vickers, Sons & Maxim received an order 
from this South American government for the con- 
struction of a battleship, but the construction of this 
vessel has been superseded by one of the three above 
mentioned. The vessel will be 500 feet in length by 
82 feet beam, and will be armed with ten 12-inch guns, 
several weapons of smaller caliber, together with quick- 
firers and submerged torpedo tubes. The protective 
armor is to be of an unusually heavy description. 
Several new departures in warship design are to be 
adopted, the most important of which will concern 
the disposition of the main armament so that the 
whole of the ten 12-inch guns can be brought to bear 
on either broadside at one time. In the case of the 
"Dreadnought" only eight of the ten guns of this 
caliber can be fired on either side. In the Brazilian 
warships the heavy guns are to be placed at different 
levels. They will be mounted in pairs in strongly 
armored turrets, those fore and aft being at a lower 
level than those mounted on the center line. The dis- 
tribution of the gun power, however, is such that abso- 
lute balancing will be insured, the guns discharged 
from the starboard side over the port quarter counter- 
acting the effect produced on the vessel due to the 
guns rebounding on the port side after firing. This 
arrangement necessarily entails several modifications of 
design in order to obtain the requisite stability, while 
the structural work will be of great strength. The 
departure, however, marks an important step in the 
general war-clad design and will contribute materially 
to the destructive powers of the ship, the broadside 
firing efficiency being increased thereby by no less 
than 25 per cent. 



The Closure of the Colorado River. 

The United States Weather Bureau has sent to 
Yuma, Ariz., Frank H. Bigelow, a meteorologist con- 
nected with the Weather Bureau, and C. E. Grunsky, 
of the Reclamation Service, for the purpose of con- 
ducting a series of elaborate tests in the Salton Sea. 
With the final closure of the Colorado River, the great 
Salton Sink, which was inundated as the result of a 
poorly-constructed headgate of an irrigation canal, 
and rapidly converted into an inland sea, will gradually 
dry up. Inasmuch as there are practically no outlets 
for this vast body of water, the Sink must naturally 
evaporate to dryness. It is for the purpose of ascer- 
taining the rate of this evaporation that the govern- 
ment officials have been sent to Yuma. Such tests will 
be valuable because they will give definite evaporation 
data, which will be of considerable value in . the 
Reclamation Service. According to one opinion, the 
Salton Sea will dry up in about eight years. 

« n i » — 

The Current Supplement. 

The current Supplement, No. 1638, opens with an 
article on domestic pottery and its manufacture, illus- 
trated by very good photographs. William Maver de- 
scribes the silicon detector and the measurement of 
electric wave energy. There seems to be a general 
impression that sand-lime brick is a new and untried 
building material scarcely out of the experimental 
stage. Mr. E. W. Smythe removes that impression, 
and gives many a valuable bit of information on the 
structural use of sand-lime brick. The Boyd automatic 
tide signaling apparatus, which is used at the entrance 
to the harbor of the Scotch port of Irvine, is described 
and illustrated. After a ten years' test of cement cylin- 
der piers at San Francisco by the State Harbor Com- 
mission, it is accepted that that form of dock con- 
struction has come to stay, and that in all probability 
no stone docks would ever be built on the Pacific ports. 
Prof. Johann Koenigsberger writes on the temperature 
of the earth's interior. Some properties of vanadium 
steel are discussed by E. F. Lake. He tells how small 
quantities of vanadium affect different mixtures of iron 
and steel, and when vanadium is most useful. Prof. 
Alexander Graham Bell writes on aerial locomotion, 
with a few notes of progress in the construction of an 
aerodrome. "Schools of Airship Instruction in Ger- 
many and France" is the title of an article which will 
be read with interest by aeronauts. Joel A. Allen con- 
cludes his paper on the influence of physical conditions 
in the genesis of species. Another biological article of 
value is that entitled "Parasitism and Mutualism." 
In the opinion of Harlan I. Smith the territory roughly 
included in the area known as the "Great Plains," the 
plateau region and the barren lands which form such 
a vast portion of the North American continent, offers 
an extensive field for co-operative archeological re- 
search, since its prehistoric ethnology is practically 
unknown. He discusses the chances of this region in 
an interesting article. 
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A Cause of Gun Erosion. 
To the Editor of the Scientific American: 

I have read your articles and the communications 
of your correspondents on gun erosion with a great 
deal of interest. A part of this trouble may be due 
to the manner employed in igniting the charge. The 
spark is applied to the powder near the breech. The 
expanding gases jush forward the unburnt powder 
and the projectile, forcing some of the former between 
the latter and the gun barrel, where it explodes, caus- 
ing a lateral pressure on the barrel, thus further open- 
ing up space and retarding the flight of the projectile. 
If now the powder be first burnt just back of the pro- 
jectile, then this would move forward alone and the 
unignited explosive would be pushed toward the breech, 
where when burnt it would exert its force against the 
shot. It would cost little to try this, as the ammuni- 
tion could be easily altered, and might to some extent 
reduce the erosive effect of the charge. 
Dubuque, la., May 8, 1907. Henrt B. Gniffke. 
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A Way of Cleaning Silver. 
To the Editor of the Scientific American: 

I know of rather a unique way to clean silver that 
I think may interest some of the readers of Scientific 
American. Some time ago a powder was put on the 
market under a trade name that cleaned silver re- 
markably easy. It sold for twenty-five cents a quarter 
pound. Upon analysis, carbonate of soda (Na 2 CO a ) or 
washing soda was the only ingredient found. 

Take a large tin pail and fill it with a hot solution 
of carbonate of soda and water, one tablespoonful of 
soda to the quart of water. Take any silver article 
and stir it around in the solution, but do not touch 
the tin pail with it. If in a minute or so it is taken 
out no change will be seen. Now immerse it again 
and touch the bottom of the tin pail with the article 
to be cleaned, and upon taking it out of the solution 
it will be found to be cleaned and polished. Rinse in 
hot soap suds and wipe dry; if this is not done the 
article will turn yellow. 

I should be pleased if the Scientific American or 
some of its readers will tell me the action that takes 
place when the silver and tin come in contact with 
each other. Lester D. Wise, M.D. 

New York, April 24, 1907. 
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As the "Dreadnought" carries 12-inch guns in tur- 
rets about as widely separated as the two proposed 
to take the place of 8-inch turrets abeam, I see no 
difficulty except the possible cutting away of the su- 
perstructure to make room for the larger turret. 

San Francisco. S. O. Blodgett. 



Remodeling Battleships. 

To the Editor of the Sciemtiiic American: 

Would it not be possible to remodel the "Georgia" 
class of battleships so as to bring them up to the high- 
est plane of "all-big-gun" ships? I have devoted some 
time to the "Connecticut" class, and find that by a 
trifling addition to weight, guns, and gun protection 
the following change could be made — open, however, 
to the disadvantage of restricted arc of fire of the pro- 
posed 10-inch guns. 

Enlarge the present 8-inch turrets slightly, and re- 
place the 8-inch guns with 10-inch guns. Substitute 
5-inch guns in broadside for the present 7-inch. The 
weight thus saved would almost compensate for the 
added weight of 10-inch guns. If feasible, this class 
would have but little fear from the "Satsuma" class. 
Thus: 

"Connecticut." "Satsuma." 

16,000 tons, 18.5 knots. 19,000 tons, 21 knots. 

4 12-inch. 4 12-inch. 

8 10-inch. 12 10-inch. 

12 5-inch. 20 4.7-inch. 

As I understand the "Satsuma" battery arrange- 
ment, she can bring but four 12- and six 10-inch guns 
to bear. The "Connecticut" would thus be outmatched 
by two 10-inch guns only, and probably 2 or 2.5 knots 
in speed — quite a handicap, but not necessarily fatal. 
If this arrangement of weights would be too "top- 
heavy," the alternative of removing the 8-inch guns 
and substituting a single 10-inch gun in a somewhat 
elliptical turret, with really less weight than at pres- 
ent might be attempted, leaving her thus: 

"Connecticut." "Kashima." 

16,000 tons, 18.5 knots. 16,400 tons, 18 knots. 

4 12-inch. 4 12-inch. 

4 10-inch. 4 10-inch. 

12 7-inch. 12 6-:nch. 

This would permit the "Connecticut" to answer gun 
for gun, opposing the 6-inch guns on the "Kashima" 
with her own 7-inch guns. 

If the first suggestion were carried out in three, 
and the second in two of this class, which are prac- 
tically in commission, I feel sure the remaining ships 
could take care of the rest. 

Figuring out the "Georgia" plan, I find that the 
"Georgia" class can, with practically the present 
weights, carry this battery: 

8 12-inch 4 12-inch. 

12 5-inch instead of 8 8-inch. 

12 6-inch. 



Outline of an Aerial Contest for the Scientific 
American Cup. 

To the Editor of the Scientific American: 

I note your generous encouragement given to aerial 
flight by the offer of a prize. It-' Is a subject to which 
I have given much attention and I would respectfully 
put forward my views as to what the nature of a test 
of an aerial machine should be. 

All the experimenters seem to be possessed of one 
idea only, and that is to fly forward in a horizontal 
straight line and by means of planes to sustain the 
machine above earth. 

A machine may fly for a long distance in a straight 
line and yet be a total failure as a flying machine. 

If its safety depended upon keeping up a certain 
speed in a straight line, as all aeroplane machines do, 
then I submit that they are not flying machines; a 
stoppage of the engine or its slowing down would 
mean annihilation. 

To sail a machine from a tower or top of a hill to 
the bottom is a foolish experiment. Any flying ma- 
chine worthy of the name must sail from the ground 
upward to the top of a hill or tower. The old para- 
chute will sail safely with a man aboard from the top 
of a tower to the ground, but it is not a flying ma- 
chine; it cannot sail up again. Of how much use 
would a steamship be, even if it could go from here 
to New York in a straight line, if it would promptly 
go to the bottom of the sea if the engine stopped or 
slowed down? That is what would happen to the 
aerial machine on aeroplane principles. 

I would submit that there are three essential tests 
to be applied to any machine which claims to be a 
flying machine: 

First, it should be able to rise of its own power 
from the ground level, and soar to a few hundred feet 
height; second, it should be able to hover over any 
spot on the earth for any time desirable without any 
straight-line movement; third, it should come down to 
earth safely from any height when the engines are 
stopped. 

From my point of view we should first meet these 
requirements before even beginning to think about 
straight-line flight. 

Any one of these three requirements is worth a 
hundred times more than a hundred-mile straight-line 
flight. They are absolutely essential in anything 
which could seriously be considered a flying machine. 
The aeroplane I have studied long but have come 
to the conclusion that no successful flying machine 
will depend in any way upon aeroplanes for sustain- 
ing them in the air, and the results of all the recorded 
experiments with them amply confirm me in that 
conclusion. An aeroplane has no propelling or sus- 
taining power in itself. The prime mover and the 
propeller on a flying machine alone must supply all 
the power required for sustaining the weights and 
propulsion. 

The work, then, had better be done direct, by en- 
gine and propeller, and then aeroplanes become only 
uselessly added weight and resistance, with no reason 
for their existence at all. Aeroplanes may be useful 
for balancing and steering purposes, but never for the 
two prime functions, propelling and supporting the 
weight. 

To encourage the solution of the problems on the 
right lines, a prize for a machine which would go up, 
stay up for a time, and come safely down, it seems to 
me would bring the matter into the realm of engineer- 
ing. Rankin Kennedy. 
Glasgow, May 4, 1907. 



THE NEW WHITE STAR LINER "ADRIATIC' 

BY OUK LONDON COKRBSPONDE'NT. 

On May 16 there arrived at New York on her maiden 
trip the latest acquisition to the transatlantic fleet of 
the White Star Line, the "Adriatic." This vessel, con- 
structed at the Belfast shipyards of Harland & Wolff, 
constitutes a new record in shipbuilding construction; 
and she is the largest vessel that has ever entered this 
port. She measures 725 feet 9 inches in length, with 
75 feet 6 inches beam, and is 50 feet deep, her gross 
tonnage being nearly 25,000 tons and displacement 
40,000 tons. Of the five largest and heaviest liners at 
present engaged in service between America and 
Europe, no less than four fly the White Star flag. They 
are as follows: 

"Adriatic" 25,000 tons. 

"Baltic" 23,876 tons. 

"Amerika" (German) 23,000 tons, 

"Cedric" 21,000 tons. 

"Celtic" 20,904 tons. 

The "Adriatic," it will he observed, exceeds the ton- 
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nage of the "Baltic" by 1,124 tons. In this liner the 
same policy is maintained by the White Star Company 
as in the case of the "Oceanic." Speed is, to a certain 
extent, sacrificed to comfort, while at the same time 
the vessel is given a larger cargo-carrying capacity. 
Upon the "Adriatic" many important innovations have 
been introduced for the purpose of relieving the trav- 
eler of any feelings of ennui. The decoration of the 
vessel is carried out upon more luxurious and sumptu- 
ous lines than have been attempted in any other -vessel 
of the same class. 

In seaworthiness and stability, it is anticipated that 
this liner will show a decided advance even upon its 
most recent prototypes. The ship is very strongly 
framed, divided into twelve water-tight compartments, 
and has a double bottom extending through the entire 
length of the hull. The total number of plates used in 
its construction aggregates approximately 20,000, while 
two and a half million rivets were used. The anchors, 
weighing about 8 tons each, are worked by powerful 
gear, the cables being 3% inches in diameter and 
weighing 90 tons. There has been a careful consider- 
ation of the distribution of weights; so that easy 
steaming may be possible in any kind of seaway. The 
vessel is propelled by two sets of quadruple-expansion 
engines, driving twin screws. 

With regard to the internal arrangements, a greater 
degree of roominess has been obtained. An unusual 
amount of headroom has been- provided, while great 
width has been given to the upper series of the nine 
decks used by passengers. There is the continuous 
shade deck running fore and aft, with three tiers of 
deck houses, and three promenade decks alongside 
them. The staterooms are lofty, well lighted, and 
excellently ventilated, these arrangements being appre- 
ciably facilitated in design by the great beam of the 
vessel and the exceptional height between the decks. 

In regard to the first-class accommodation, the "Adri- 
atic," in response to the growing demand, has an un- 
usual number of single-berth rooms, there being no less 
than seventy-six of these apartments. The appoint- 
ments throughout are of the most sumptuous charac- 
ter, many little novelties and conveniences being freely 
introduced to dispel the feeling of being afloat as much 
as possible. The dining saloon is on the upper deck, 
and extends the full width of the vessel, and the situ- 
ation has enabled an exceptionally airy and roomy 
apartment to be provided, with seating accommodation 
for some 400 persons. The style of decoration and fur- 
nishing is Jacobean, the general tone being ivory white, 
which is now so much the vogue in Europe. The 
illumination is obtained from a large dome, glazed with 
leaded glass in white and pale yellow tones, beneath 
which is a frieze of paintings representing scenes in 
Switzerland, Italy, the Yellowstone Park, and in vari- 
ous countries. The seating arrangements follow the 
lines of separate tables, adopted a little while ago with 
conspicuous success. 

The reading and writing saloon is on the boat deck. 
The scheme of decoration is of a delicate character, 
comprising paneling and ornamentation in low relief, 
the panels being filled with paintings of the graceful 
and imaginative school, as represented by Bartolozzi, 
Cipriani, and others. The windows are of large size, 
filled with stained leaded glass, the furniture being 
birch richly inlaid. The electric illumination is car- 
ried out by shaded ceiling and wall lights, giving a soft, 
restful effect. The lounge is on the same deck, and is 
paneled in oak with an appropriate ceiling to match. 
The same scheme as regards windows is followed, the 
stained glass carrying figures of illustrious poets, 
painters, dramatists, and philosophers. The smoking 
saloon is of a somewhat heavier appearance, the walls 
being embellished with figured leather, the upholstery 
of the furniture to match the prevailing color being a 
rich mahogany hue. 

Many important innovations, which will be greatly 
appreciated, have been introduced for the convenience 
of the first-class passengers. Communication between 
the various decks is facilitated by an electric lift; a 
feature first suggested to the Cunard Company by a 
member of the editorial staff of the Scientific Ameri- 
can. Another new feature is a large gymnasium, 
fitted with an ample variety of apparatus. Turkish 
baths consisting of the usual hot, temperate, and cool- 
ing rooms, with plunge bath, massage couches, and 
shampooing rooms, are also provided, while the con- 
veniences in this direction are further supplemented 
by three electric baths. Photographers have a dark- 
room placed at their disposal, and there is an inquiry 
office, at which every kind of touring -information 
desired by the traveler can be gained. 

The second-class accommodation is immediately 
abaft that provided for the first-class passengers, and 
consists of dining saloon, smoke room, and drawing 
room for ladies. The staterooms are decorated in 
white paneling; the smoke room is framed in oak, 
with walnut dado, the furniture being in harmony 
with leather upholstery. The ladies' room is in satin- 
wood embellished with inlaid panels, with mahogany 
furniture and dado lincrusta ceiling, parquetry floor- 
ing and stained-glass windows. The dining saloon 
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also extends the full width of the ship, and is finished 
in white and gold. By placing the second-class quar- 
ters on the same level as the first-class, the same 
advantages as regards loftiness, spaciousness, ventila- 
tion, and lighting have been insured. 



while a great space is available in the large open 
'tween decks, clear of all obstructions, for exercise and 
recreation. 

The vessel is equipped with large storerooms and 
refrigerating chambers for the carriage of provisions. 



winches are installed for handling baggage and stores. 
On the boat deck aft is the Marconi station, while the 
ship is also equipped with submarine signaling appa- 
ratus. As already mentioned, the "Adriatic," in com- 
mon with the other ships of this line, has not been 




One of the Landings of the Main Stairway. 



Typical First-Class, Single-Berth Stateroom. 



The third-class quarters are abaft the second-class, 
and to a certain extent in the fore part as well. Here 
spacious dining, smoking, and sitting apartments are 
provided, finished in White framing and teak dado, 



The immense tonnage Of the ship gives a very large 
cargo-carrying capacity, the loading and discharging 
arrangements for which are of the latest and most 
efficient type. Noiseless and rapid-working electric 



built for speed, the voyage occupying some eight days 
between the two continents; but in regard to luxury 
and comfort in travel, she represents the latest expres- 
sion of the shipbuilder's craft. 





The Writing Boom. 




Stern View, Showing Great Depth of the Plated Structure of the "Adriatic." The Smoking Room. 

THE WHITE STAR LINES. "ADRIATIC "—THE LARGEST SHIP AFLOAT. 
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CHARLES HAYNES HASWELL. 

By the death of Charles Haynes Haswell, New York 
city has lost one of Its oldest, best-known, and most 
esteemed citizens, and the engineering world one of 
the most distinguished members of the profession. It 
is not often that the scope of a man's genius is matched 
by the term of his years of life in so generous a meas- 
ure as in the case of Mr. Haswell, who was not only 
endowed with an uncommon share of the mental and 
physical qualifications which are necessary to the make- 
up of a successful practical engineer, but who con- 
tinued in the prosecution of his work, uninterruptedly, 
for over three-quarters of a century. Time laid its 
hand gently upon this veteran, and on the occasion of 
his last visit to this office, a few weeks before his 
death, his erect 
carriage and 
brisk, almost 
jaunty, step 
gave little in- 
dication that 
he bore upon 
h i s shoulders 
the burden of 
close upon a 
century of 
years. 

Mr. Haswell 
was essentially 
a New Yorker. 
Born May 22, 
1809, in North 
Moore Street, 
he was identi- 
fied with this 
city by the ties 
o f residence, 
active profes- 
sional life, and 
strong affec- 
tion. After 
completing his 
education, and 
at the age of 
nineteen, h e 
commenced his 
p r f e s - 
sional life in 
the boiler 
works of 
James P. All- 
aire, the well- 
known iron- 
master. It was 
at this time 
that he took a 
step, " which 
was destined 
both to bring 
honor to him- 
self and place 
at the disposal 
of one of the 
govern- 
ment depart- 
ments the ser- 
vices of one of 
the ablest en- 
gineers of the 
time. In the 
year 1835 he 
offered his ser- 
vices to the 
Navy Depart- 
ment in a let- 
ter which is of 
such timely in- 
terest that we 
give it in full: 

New York, 

Jan. 12, 1835. 

Sir: Under- 
standing that 
our govern- 
ment are about 
making experi- 
m e n t s with 
steam and the 
steam engine, for the purpose of ascertaining the 
practicability of their application for naval purposes, 
it has induced me to address you, requesting such 
information on the subject (as your leisure and in- 
clination will warrant your attention to it) both as 
respects the manner in which the proposed inquiries 
are to be made, and the objects desired to be accom- 
plished. My object is the tender of my services as a 
steam engineer and draftsman, being particularly 
anxious to pursue my profession in the employ of the 
government. Yours very respectfully, 

Charles H. Haswell. 
To Hon. Campbell P. White, 

Chairman Coram, on Naval Affairs. 



Mr. Haswell's services were accepted, and he was 
enrolled as a naval engineer in the year 1836. His 
promotion was speedy, and after some years duty as 
Chief Engineer, the formal title of Engineer-in-Chief 
was conferred upon him in the year 1845. He was the 
first to obtain this rank, which he held until the year 
1851. His work during this period included the de- 
signing of the complete machinery for ten warships, 
in which was embodied several of his own original 
mechanical improvements. 

Mr. Haswell was. a man of fearlessness and inde- 
pendence of character, particularly where, his pro- 
fessional convictions were concerned, and when the 
absurd proposal was made to build the "Missouri" 
with horizontal smokestack, the; young engineer op- 




posed the proposition with such zeal as to cause his 

suspension. The' failure of the ship, which he had 
predicted, so greatly enhanced his professional reputa- 
tion, that his reinstatement was promised if he would 
apologize to his superior officer — a condition which 
he, with dignity, refused to accept, stating that he 
would rather submit to injustice from others than do 
it to himself. Mr. Haswell re-entered the service of 
the navy, and after his final retirement engaged in 
engineering practice in New York. For over forty 
years he was surveyor for steamships for the Marine 
Underwriters of New York; he designed the buildings 
on Hoffman Island; built the crib bulkhead at Hart's 
Island; and solved successfully some of the most diffi- 



cult early building foundation problems in New York. 
He was the engineer in charge of the costly improve- 
ments now being carried on at Riker's Island, to the 
oversight of which he devoted much time in recent years. 
At the time of his death he held the position of Consult- 
ing Engineer to the Board of Apportionment, and in 
spite of his great age he went three times a week to 
his office for the performance of the duties incidental 
to this last-named position. Perhaps his earliest claim 
to distinction was Mr. Haswell's construction of the 
first steam yacht, for whose designs he was entirely 
responsible. He launched the craft in the year 1837 
on the East River, and it is upon this fact that his 
right to be known as the father of the steam yacht is 
based. To the world at large, however, Mr. Haswell's 

name is most 
familiar as the 
author of 
"Haswell's 
Pocket- 
book," which 
has already 
passed through 
no less than 
sixty editions. 
It is still a 
well - known 
and widely- 
used technical 
book of refer- 
ence. His other 
work was his 
"Reminis- 
cences of an 
Octogenarian, " 
a book of mem- 
oirs covering 
old New York 
from 1816 to 
1860. 

On the so- 
cial side of 
h i s character 
and personal- 
ity Mr. Has- 
well was de- 
cidedly attrac- 
tive, and he 
was beloved by 
a wide circle of 
acquaintance. 
To the very 
last, his figure 
was familiar in 
his favorite re- 
sort, the Engi- 
neers' Club. 

From the 
very year of its 
foundation, Mr. 
Haswell was a 
frequent visit- 
or at the of- 
fices of the 
Scientific 
American, and 
the friendship 
formed with 
its proprietors 
sixty years ago 
continued t o 
the very end, 
Mr. H a s w e 11 
having express- 
ed the deepest 
regret at the 
recent decease 
of Mr. Orson 
Desaix Munn. 
His c ,vn death 
resulted from 
an accidental 
fall in his 
dining room, 
which dislo- 
cated his shoul- 
der. The pain 
and shock 
proved too much for a vitality which in the opinion 
of his physician, but for the accident would have 
probably carried him to the century mark. 



The American consul at Nankin utters a caution to 
his fellow-countrymen, who spend lavishly on illus- 
trated catalogues, on thick paper, handsomely bound, 
which appear to be highly prized by the Chinese at 
Nankin, where the supply is at times unequal to the 
demand. As the English language is not yet a general 
accomplishment among the citizens, the consul made 
inquiries, and discovered that the leaves of the cata- 
logues were being used as inside soles for shoes. 
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ECLIPSE OF THE SUN IN JULY, 1907. 

BY FREDERIC R. HONEY, TRINITY COLLEGE. 

The form of the moon's path in space, which is the 
resultant of two motions — the earth's revolution round 
the sun, and that of the moon round the earth — was 
shown in an article "How Eclipses Occur," published 
in the Scientific American for August 11, 1906. 

The motion of the moon is so slow in comparison 
with that of the earth, that each day the earth tra- 
verses a distance equal to three and one-third times 
the diameter of the moon's orbit. As a consequence, 
the form of the moon's path projected on the plane 
of the ecliptic is a curve without inflection; i. e., it is 
always concave toward the sun. 

But the moon's path relative to the earth may be 
studied without reference to its path relative to the 
sun, for the same reason that the earth's orbit is 
usually studied without any reference to the fact 
that the sun itself is traveling through space. 

The eclipses for this year are as follows: January 
13, a total eclipse of the sun; January 29, a partial 
eclipse of the moon; July 10, an annular eclipse of 
the sun; July 24, a partial eclipse of the moon. 

As the diameter of the earth's orbit is three hun- 
dred and eighty-nine times that of the moon, it is im- 
portant to emphasize this great difference in a study 
of solar and lunar eclipses. The diameters of the 
orbits of the earth and moon are correctly propor- 
tioned in Fig. 1; and in order to compare them within 
the limits of this page, the moon's orbit is represented 
by the very small circles at the dates of the eclipses 
of the sun and moon in July. The diameter of the 
sun, which is about one and four-fifths the 
diameter of the moon's orbit, is also cor- 
rectly proportioned in the drawing. Fig. 1 
also represents approximately the relative 
diameters of the sun and moon, which are 
very nearly in the same proportion as the 
diameters of the earth's and moon's orbits. 

In an examination of the positions of 
the earth and moon relative to the sun 
during the eclipse in July, the moon's orbit 
is shown in Fig. 2 on a scale large enough 
to make clear the conditions which result 
in an eclipse. The plane of the moon's 
orbit is inclined at an angle of a little over 
five degrees to the plane of the ecliptic. 
That part of the orbit which is above the 
plane of the ecliptic is represented by the 
heavj' line; and the part which is below, 
by the fine line. 

The point N is the ascending node, where 
the moon's orbit pierces the plane of the 
ecliptic. The lines joining the ascending 
and descending nodes with the center of 
the earth are the intersections of the plane 
of the moon's orbit with the plane of the 
ecliptic. Each line slowly changes its direc- 
tion while the earth is revolving round the 
sun, i.e., it does not move into parallel 
positions. 

The position of the moon is shown each 
day from July 8 to the 13th. From the 
8th to the 10th she will be below the plane 
of the ecliptic, and will reach the ascend- 
ing node on the 10th, but the eclipse will 
occur before the node is reached, and con- 
sequently will be visible in the southern 
hemisphere. The moon will pass apogee 
the day before the eclipse (the 9th) and 
will be very near her maximum distance from the 
earth. She will therefore subtend an angle which 
will differ a very little from its minimum value. The 
sun's apparent diameter will be a little over two min- 
utes greater than the moon's, notwithstanding that the 
earth will have recently passed aphelion, and the sun's 
apparent size reduced to almost a minimum. The re- 
sult will be an annular eclipse visible from a limited 
area of the earth's surface. 

It is noticeable that the seasons for eclipses recur at 
intervals of about six months, and that two or more 
eclipses may follow at intervals of about two weeks, 
when sufficient time has elapsed for the moon to make 
about one-half her revolution round the earth from one 
node to the other. 

The recurrence of the eclipse seasons at intervals 
that average a little less than half a year is due to the 
gradual twisting of the line of nodes. Fig. 3 shows 
the position of the ascending node at each of the dates 
attached, from 1890 to 1909, during which period the 
ascending and descending nodes make a complete revo- 
lution in a direction (indicated by the arrow) con- 
trary to the moon's motion in her orbit. The positions 
of the descending node are omitted to avoid confusion. 

One June 16, 1890, the moon passed the ascending 
node. On that day there was an annular eclipse of the 
sun. The moon will pass the same node on June 16, 
1909. The period of twenty years includes forty-six 
eclipses of the sun, and thirty of the moon. A lunar 
appulse occurs three times. The following table gives 
the dates of eclipses from 1890 to 1909 inclusive, and 
is arranged to show the effect of the rotation of the 



TABLE, 

Eclipses of the Sun and Moon from 1890 to 1909. 
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1890 June 2, 16. Nov. 25, Dec. 11 

1891 May 23, June 6. Nov. 15, 30 

1892 Apr. 36, May ll.Oct. 20, Nov. 4 

1893 Apr. 15 Oct. 9 

1894 Mar. 20, Apr.5..Sept.l4,28 

1895 Mar. 10,25 Aug. 20, Sept. 3, 18 

1896 Feb. 13,28 Aug. 8, 33 

1897 Feb.l July29 

1898 Jan. 7, 21 July 3, 18 Dec. 12, 27 

1899 Jan. 11 June 7, 22 Dec. 2, 16 

1900 May28, June 12 . ..Nov. 21 

1901 May 3, 17 Oct.27, Nov. 10 

1902 Apr. 8, 22, May 7..0ct. 16, 30 

1903 Mar. 28, Apr. 11. .Sept. 20, Oct. 6 

1904 Mar. 16 .Sept.9 

1905 Feb. 19, Mar. 5... Aug. 14, 29 

1S06 JJeb.8,22 July 20, Aug. 4, 19 

1907 Jan. 13, 29 July 10, 24 

1908 Jan.3 Jime 28 Dec. 7, 22 

1909 Ju-;e3, 17 Nov. 26 Dec. 12 



line of nodes, which results in advancing the dates 
of the eclipse seasons. Usually there are two eclipse 
seasons in the year; but when an eclipse occurs very 
near the beginning or the end of the year there may 
be included in that particular year three eclipse sea- 
sons. This is illustrated in the years 1898 and 1899. 
The meaning is obvious. An eclipse season belongs 
partly to one year and that which immediately follows. 
December 12, 27, 1898, and January 11, 1899, belong to 
the same eclipse season. The year 1908 will also 
include three eclipse seasons. 
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ECLIPSE OF THE SUN IN JULY, 1907. 

Water in the Earth. 

In a discourse recently delivered at the Royal In- 
stitution in London, in regard-to ore deposits and their 
distribution and depth, Prof. John W. Gregory presents 
an astonishing view of the condition of water at tem- 
peratures above its critical point. It is evidently his 
opinion that the elements of water are not combined 
with each other above the critical temperature of lique- 
faction, for he says: "Water, although its constitu- 
ents may come from vast depths within the interior, 
is limited to a depth of perhaps only six or seven 
times the depth of existing mines. The lower limit is 
due to the internal heat of the globe. . . . Now 
water cannot exist at a temperature higher than its 
critical point, 687 deg. F. ... At depths below 
about 37,000 feet the temperature would be above the 
critical point of water, which therefore could not exist 
as such. Its elements would be given forth as sep- 
arate gases from the slowly cooling magma ; the gases 
would rise, and having passed into a zone with a tem- 
perature below the critical would combine to form 
water." The author has confused the critical tempera- 
ture of liquefaction, 358 deg. G, with the temperature 
of dissociation of water, which is probably about 2,500 
deg. C. The only change which water undergoes at 
its critical temperature is the loss of its surface where 
it is in contact with a gas or vapor, no matter how 
great the pressure may be. If the view set forth in 
the quoted extract were true, the maximum tempera- 
ture to be obtained by the combustion of hydrogen 
and oxygen would be 687 deg. F., which is near the 
boiling point of mercury, — Chem. News. 



Ancient Lenses. 
Contrivances for bringing the rays of the sun to a 
focus in order to produce combustion have been em- 
ployed almost from time immemorial. A curious pro- 
posal bearing on this point is made by Aristophanes 
in his comedy of the "Clouds." Strepsiades, the hero 
of the play, is greatly harrassed with debts and has 
not the wherewithal to pay. He therefore proposes to 
his master to get a stone at some chemist's shop of 
the kind with which they kindle fire, and when the 
clerk is entering the suit, to stand at some distance 
and melt it out. As the writing tablets then in use 
were probably thin boards covered with a still thinner 
coating of wax on which the writing was done with a 
pointed instrument, it would not require great heat to 
effect the purpose. Besides, if, as seems to have been 
the case and custom, burning-glasses were used to 
kindle fires, they must have been of considerable size 
even in a country like Greece, where the sun shines 
very hot most of the year. Moreover, we are told, 
they were kept in the chemists' shops for this pur- 
pose. If by any mishap the sacred fire watched over 
by the Vestal Virgins in Rome went out, it was re- 
kindled by means of a burning-glass. Polybius, when 
speaking of the siege of Syracuse by the Romans, B. C. 
214, relates that they were unable to take it from the 
side of the sea because of the engines employed against 
them by Archimedes, unquestionably the greatest me- 
chanician of the ancient world. Says he: "So true 
is it that one man and one intellect properly qualified 
for the particular undertaking is a host in himself 
and of wonderful efficacy." The Romans were confi- 
dent that they could take the city "if 
one man could be got rid of." He might 
have added with equal truth that when 
a man appears in a world wholly unpre- 
pared to comprehend him, not only are 
his thoughts neglected, but his discoveries 
forgotten. The story that Archimedes 
set the ships of the Romans on fire by 
means of burning-glasses is not found in 
any author who lived near his time. 
Moreover, the captains of the vessels 
would hardly be so obliging as to hold 
their vessels stationary in order that the 
old philosopher might work his will on 
them. Yet the marvelous feats he ac- 
complished on the same occasion and 
vouched for by credible witnesses are 
scarcely less incredible. It may be accept- 
ed as certain that Archimedes produced 
wonderful effects by means of his lenses, 
whether they were made of glass or of 
some other material. That the ancients 
as late as the age of Plutarch knew noth- 
ing of spectacles is clear from the nega- 
tive testimony of this writer, whose works 
might be superscribed "Concerning All 
Things and Some Others." In one of his 
table talks he tries to explain why old 
people, when reading, hold the book at 
some distance from the eyes. He finds 
the reason to lie in Plato's theory of vis- 
ion, which he also holds. This philoso- 
pher maintained, in common with almost 
all the thinkers of antiquity, that sight is 
produced by a sort of fluid substance pass- 
ing from the visible object to the eye, 
somewhat in the shape of a cone, the eye 
being the apex. When the organ becomes 
weakened by age this attenuated substance is too in- 
tense to permit normal vision; so in order to weaken 
it the object must be held farther away. He finds a 
confirmation of this theory in the habits of those 
animals that seek their prey by night when their sight 
is most acute. The fluid emanating from the object 
is too strong to be properly commingled with the power 
of vision, as he expresses it, possessed by these ani- 
mals, but is so weakened and diluted by the surround- 
ing darkness as to enable them to see at their best. 
This may seem to us very puerile; it ceases to be so 
when we remember that to this day no one has been 
able to answer the question, How do we see? — Dr. 
C. W. Super in Popular Science Monthly. 

Completion of One Tube of the Belmont Tunnel. 

Engineers walked through the north tube of the 
Belmont tunnel on May 16 from Manhattan to Long 
Island City and then returned to the meeting point of 
the two shafts to celebrate the nominal completion of 
one of the most remarkable tunnel engineering jobs 
on record. Shields of the north bores joined about 
midway between the Man o' War reef in the middle of 
the river and Long Island City, the connection being 
made in solid rock. 

The north tube will l»f ready for trains of the New 
York and Long Island Railroad Company by August 1. 

It will be at least two months, according to St. John 
Clarke, one of the engineers in charge, before connec- 
tion will be made in the second or southeast tunnel 
between the reef and Long Island City, 
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BUILDING A TOWN SITE BY SUCTION DREDGE. 

EX BAT ALLEN WILLEY. 

In a recent issue of the Scientific American ap- 
peared an interesting description of how the city of 
Galveston is being rebuilt upon the sand — but sand 
of such a character that the community can well be 
said to be upon a solid foundation. The work which 
is being done in raising Galveston Island farther 
above the sea level is indeed a noteworthy engineer- 
ing feat, and is an indication of what can be accom- 
plished by using the modern suction dredge. 

It is an interesting fact, however, that another site 
for a city is being created on the New Jersey coast — 
entirely by mechanical methods — which in magnitude 
rivals the undertaking at Galveston. The town of 
Cape May, N. J„ takes its name from the point which 
marks the junction of Delaware Bay and the Atlantic 
Ocean. The community is situated a few miles north 
of the cape proper on the Atlantic coast. It occupies 
a portion of a low flat peninsula. From the northern 
end of Cape May to what is known as Cold Spring 
Inlet the formation is principally salt meadows, a por- 
tion of which is covered with water at high tide, and 
during storms is frequently completely submerged. 
With the exception of a row of sand dunes immediate- 
ly upon the beach, all of this land is but a few feet 
above the sea level even at low tide. Like other 
marshes of the same character, it is densely covered 
with grass and other vegetation, and its formation 
near the surface is a mixture of loam and clay, which, 
on account of the action of the water, has become a 
mud bank covered with slime. This portion of the 
seacoast has been entirely valueless, and a menace to 
the public health on account of the gases arising from 
it; while it has been a prolific breeding place for 
mosquitoes. 

About two years ago the idea of making some use 
of this marsh meadow was agitated. An investiga- 
tion was made by engineers, who decided that it could 
be filled in by 

means of hy- j— 

draulic excava- 
tors to such a 
distance above 
high tide as to 
prevent its be- 
ing submerged, 
and could thus 
be utilized for 
a town site, or 
for some other 
purpose. The 
question next 
arose as to the 
best method of 
obtaining the 
enormous 
amount of ma- 
terial which 
would be re- 
quired to raise 
the meadow to 
the proper alti- 
tude. With the 
approval of the 
government, i t 
was decided to 
entirely remove 
a section of the formation adjacent to Cold Spring 
Inlet — to form a harbor of refuge for sea-going ves- 
sels, by enlarging the inlet from its present depth of 
8 feet at low tide to a minimum depth of 35 feet, the 
average depth of the harbor to be at least 35 feet. 
An idea of the extent of the project can be gained 
when it is stated that the area to be filled in com- 



prises about 5,000 acres, extending about four miles 
north and south with a width varying from one to 
three and a half miles. All of this land is to be 
raised to a minimum height of 15 feet above its ordi- 
nary level, allowing sufficient grade for the con- 




Interior of the Ladder, Showing Shaft Briving the 
Agitator and the Bearings in Which the Shaft Kocks. 





The Bischarge End of the Pipe. 



Stern View of the "Mackenzie," Showing Discharge Pipe. 



struction of suitable sewerage and drainage systems. 
The section of meadow which will be entirely remov- 
ed contains nearly 500 acres, and most of it will be 
excavated to a depth of nearly 40 feet below the sur- 
face of the water, in order to secure sufficient "filling" 
for the town site. The Galveston project calls for the 
moving of about 11,000,000 cubic yards of material; 



but that at Cape May will require the removal of 
over 30,000,000 cubic yards before it is entirely com- 
pleted, and will probably be the most extensive exca- 
vation project which has yet been attempted in the 
United States. 

In the scheme at Cape May it may be said that the 
marsh land is literally turned upside down — but a 
small portion of the material on the surface being 
available for filling, and the bulk of it being secured 
from below the water level. To excavate and remove 
the material a type of excavator has been placed in 
service which differs radically from the majority of 
machines of this class. Perhaps the most interesting 
feature of the type of dredge that is employed is the 
agitator, by which the material is loosened and sep- 
arated. This is a powerful circular cutter consisting 
of curved steel blades set in a framework which is 
designed on the principle of the ordinary cutter on a 
lawn mower. The outward end of this cutting head 
on the largest dredge is 8 feet in diameter and 6 feet 
in length. As the illustrations show, it is attached 
to a steel shaft leading backward to an engine mount- 
ed on the front portion of the dredge, which is used 
exclusively to revolve it. This engine is of 200 horse- 
power. The cutting head and its driving cylinder are 
suspended in what is termed a ladder, which is set 
into the forward portion of the hull and is connected 
by swinging joints, so that it can be raised and lower- 
ed by a block and tackle extending from the outward 
end of the ladder over a heavy wooden framework 
bolted to the hull. On the largest dredge in service, 
the "General Mackenzie," this ladder is 75 feet in 
length. It also supports the suction pipe leading into 
the cutting head. The pipe is 30 inches in diameter, 
and it is connected with a centrifugal pump which is 
driven by a three-cylinder engine of 1,500 horse-power, 
the cylinders being 42, 28, and 14 inches in diameter 
respectively. The discharge pipe served by the pump 
is also 30 inches in diameter. It is constructed in sec- 
tions, and it is 
supported in the 
water upon 
pontoons in the 
usual manner. 

As may be 
imagined, this 
excavator is of 
very large ca- 
pacity. It will 
take out 10.000 
cubic yards of 
material in a 
day of ten 
hours, and dis- 
charge it at a 
distance of 
7,000 feet, or 
over one mile 
from the point 
of excavation, if 
desired. When 
in service, the 
excavator works 
entirely upon 
the submerged 
formation. The 
cutting head is 
pressed against 
the bank, and rapidly disintegrates the earth and 
other material, causing the portion above to become 
undermined and fall into the water, where it becomes 
so loosened that it can be drawn through the suction 
pipe in a semi-liquid state, and readily carried to the 
point of discharge. Each of the excavators is moored 
by spuds of Oregon pine, and can be readily handlec 1 




Agitator Lilted, Showing Design of Cutting* Head. 



The Agitator and Suction Pipe Submerged and in Operation. 
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by means of swing lines, which are controlled by 
auxiliary engines devoted entirely to this purpose. 
All of the larger dredges are provided with individual 
electric light plants; so that the work can be carried 
on night and day if desired. On the largest excavator 
a crew of fifty men is employed, divided into shifts of 
eight hours each. This number is sufficient for all 
purposes requiring manual labor. 

As fast as the meadow is filled in to the requisite 
height, the pipe lines are removed to another section. 
Around it is constructed a dam of earthwork, with 
openings or weirs left at frequent intervals through 
which the water escapes. On the section of the filled 
land nearest the ocean, the water discharged through 
the conduits has been carried into the sea by means 
of a pipe line. By employing this method, the only 
work required, except that performed by the excava- 
tors, has been to grade the surface with horse machin- 
ery. Fortunately, most of the material which has 
been taken out of the meadows consists largely of 
sand, from which the water escapes quickly, leaving 
a dry and firm formation. Already an eight-story 
hotel has been constructed upon this made ground 
without any difficulty due to settlement. 

It can well be said that a new city is being created 
upon this worthless salt marsh, for the portion which 
is being filled in is of sufficient area to allow 7,500 
dwellings to be erected in addition to the necessary 
space for streets and avenues. A sewerage system is 
being constructed which will drain into Delaware Bay; 
but owing to the slight fall, the system will be served 
by a pumping station having a capacity for handling 
360,000 gallons an hour. At the present time, five 
excavators are removing the marsh to a depth Of 
about 40 feet at the rate of ten acres a month. - It is 
an interesting fact that the largest of these dredges, 
which was designed by Mr. Prank Furst, of Baltimore, 
was built at Orange, Texas, and towed up the Atlantic 
coast to Sparrows Point, where its machinery was in- 
stalled. It was then taken by sea to the present scene 
of operations. This excavator probably has the larg- 
est capacity of any in the world for removing material 
by the suction method. The work is being performed 
under the supervision of Ellis Thompson, chief engi- 
neer, and Charles W. Tarr, resident engineer. 

1 m ' w 1 » 

A CURIOUS ILLUSION. 

BT GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE. 

When we are looking at anything, the image of 
what we see paints itself on the retina as it would 
on the ground glass of a photographic camera, upside 
down. Through some nervous process we invert again 
the upset image and set it or rather see it right. In 
the following experiment the opposite operation is 
made. An image which, through some artifice, is 
made to paint itself right side up on the, retina is 
turned over by the general upsetting process and ap- 
pears to us to be upside down. 

Take two pieces of dark-shaded pasteboard. In the 
center of one, bore a pin hole. Near a corner of the 
other make a cluster of three pin holes arranged about 
as the angles of an equilateral triangle, and at a dis- 
tance of about 1-16 of an inch from one another. Lay 
on the table before you a well-lighted sheet of printed 
matter. Place the card with the three holes in con- 
tact with your eye, and through the cluster of three 
holes look at the center of the other card, this being 
placed between your eye and the printed matter at a 
distance of from two to four inches from your eye. 

The cluster of holes through which you are looking 
will then seem to you to be a single aperture and the 
single hole in the center of the card which you hold 
far away from your eye will seem to you to have 
vanished but, instead of it, you will distinctly perceive, 
on the same card, three holes through each one of 
which you can easily read a different part of the 
printed text. These three holes are unlike those 
which you made on the card kept near your eye, for 
if the latter are arranged thus: ° those on the card 
which you examine will be arranged in the opposite 
way: ° ° and vice versa. 

As the single luminous hole on the card you hold 
at a distance from your eye is still abnormally close 
to it, its image will be formed behind the retina or, 
in other words, the rays will strike the retina before 
meeting. In ordinary circumstances this fact causes 
the image to be blurred, but as, in this case, only 
thin pencils of light are admitted, the rays of which 
they are made may be considered as nearly parallel 
and a tolerably good image of the hole will be formed 
even at some distance of the point where the rays 
meet. Photographers take advantage of that property 
of a thin pencil of light whenever they use a small 
diaphragm to get "depth of focus." Moreover, us the 
pencils themselves strike the retina before having 
crossed each other, the triangle they form on the 
retina is arranged just as it is on the card, right side 
up. The nervous element, however, blindly upsets 
this image as it does upset ordinary inverted images, 
and this gives us the queer sensation of seeing upset 
what we know to be erect. 

If the card with the central hole is now slowly 



drawn farther away from the eye the three luminous 
holes get nearer each other and finally unite into one 
and the same image. The position of this coincides 
with that of the retina. 

At that stage of the experiment, if the observer is 
short sighted, even to a slight degree, he will find 
that, on withdrawing the card still farther, nearly at 
full arm length, the three luminous dots reappear, 
but, this time, right side up. Owing to an abnormal 




A CURIOUS OPTICAL ILLUSION ILLUSTRATING 
INVERSION OF IMAGES. 

convexity of the crystalline lens the image is formed 
before the retina; the luminous pencils have crossed 
each other before striking the retina; the image is 
inverted; the eye inverts it again and it is therefore 
seen right side up. 

m 1 m 1 ■ » 

AN X-RAY STEREOSCOPE. 

BT DR. ALFRED GRADENW1TZ. 

In connection with the use of X-rays for medical 
purposes one of the most important tasks, as is well 
known, is to ascertain the location of foreign objects 
in the human body. Now the depth of such foreign 
bodies can be generally found only by taking two 
views from points ninety degrees apart. However, 
this process is frequently rather troublesome, requir- 
ing as it does a placing of the patient in different 
positions, which is not always practicable. Moreover, 
the heavier bones frequently prevent the taking of 
such views. 

Endeavors have therefore been made of late to pro- 
duce stereoscopic X-ray diagrams, and to determine 




THE X-RAY STEREOSCOPE INVENTED BY BR. GILLET 
OF BERLIN. 

from the plastic picture the desired depth. In this 
process, however, which has been applied with more 
or less success, the relief is only apparent, being due 
to the lack of sharpness of a combined picture pro- 
duced by superimposing a negative and a positive 
X-ray diagram. The results derived from the inspec- 
tion of such pictures thus hardly justify the expend- 
iture of time and trouble made in preparing them. 

Dr. J. Gillet, a military surgeon, of Berlin, has 
suggested a novel method, dispensing with the pro- 



duction of relief effect and securing in place thereof 
an accurate measure of the depth in question. The 
"X-ray stereometer" invented by him and constructed 
by Heinz, Bauer & Co. is based on the well-known 
principle of stereoscopic vision. 

If two corresponding stereoscopic picture points 
(that is to say, two corresponding points on photo- 
graphs of the same object, obtained by displacing the 
objective through the distance between the eyes) be 
inspected in such a way that the left-hand picture is 
observed by the right eye, and the right-hand picture 
by the left eye, the convergence of the optical axes 
will result in the two corresponding points being com- 
bined to a stereoscopic picture suspended in space, 
the crossing being the point at which the picture 
appears. This point can he located in the following 
manner with the naked eye: 

A pointed object, e. g„ .a pencil, is kept midway 
between the two corresponding points, immediately 
in front of the latter, and while the pencil is slowly 
approached toward the nose at right angles to the 
plane of the picture, both eyes should attempt simul- 
taneously to fix the picture points and the point of 
the pencil, when the former will be found to approach 
each other more and more as the pencil point is 
moved away from them until they finally coincide 
with the latter at a single point, the crossing in ques- 
tion. Whenever the pencil is moved a short distance 
sideways, forward, or backward, the crossing is at 
once decomposed into two different points, thus show- 
ing the accuracy with which this point is located. 

The distance of the crossing from the two corre- 
sponding picture points is dependent on the distance 
between the eyes and the picture and, on the other 
hand, on the mutual distance of the axes of the eyes, 
being the greater as the latter is smaller and the 
former greater. The distance of the eyes from the 
picture has, however, alone to. be taken into account 
in ordinary practice, the mutual distance of the axes 
of the eyes being generally constant, viz., equal to 
about 65 millimeters (2.6 inches). 

Prom the above, it will be readily understood why 
it is only necessary to prepare two corresponding 
X-ray diagrams with a lateral displacement of the 
X-ray bulb of some 65 millimeters, in order imme- 
diately to read (after adjusting for the crossing with 
the naked eye) the distance between the X-ray plate 
and the foreign body in question; the vertical dis- 
tance between the anticathode and photographic plate 
(viz., the focal distance) should obviously be given. 

The parallel extensible brass tubes a a', 6 V, c', 
consisting of three sections, correspond, when fully 
extended, to a focal distance of the X-ray tube of 24 
inches, which, after folding c c', decreases 20 inches, 
and after also folding 1) V from 4 inches to the 
smaller focal distances of 1.6 inch and 1.2 inch re- 
spectively. 

The glass plate, s, provided with a vertical milli- 
meter scale, serves as searcher, and is adjusted longi- 
tudinally of the instrument and transversely of the 
X-ray shade of the foreign body in question, by means 
of two special pinions. The millimeter scale plays 
the same part as the pencil point in the fundamental 
experiment described above, allowing the depth of the 
stereoscopic image to be determined. By means of 
two pointers the foot points of the stereogram can 
be so adjusted with regard to the lenses d and &', 
as to be traversed by the lines of vision striking the 
picture. These lenses, secured to the front ends of 
the brass tubes, c c', are situated apart a distance of 
2.6 inches. 

Measurements are carried out by means of the ap- 
paratus in the following manner: 

The X-ray stereogram, covered with a squared cellu- 
loid sheet, is so adjusted that its foot points coincide 
with the pointers. The tube having then been drawn 
out to the actual focal distance, the stereoscopic pic- 
ture should be searched by means of the glass plate, s, 
until it is cut by the vertical black line on the glass 
scale. The distance of the glass plate from the stereo- 
gram should finally be read on the millimeter scale, 
whereby the distance of the foreign body will be 
obtained. 

This process, it is true, implies the capacity of 
stereoscopic vision, that is, the capacity of imparting 
to the axes of the eyes a certain convergence toward 
the center. In the case of observers lacking this 
capacity or having no practice in this respect, the 
process will be a little more complicated: 

The right eye having been closed, the glass scale 
should be so adjusted by means of the left eye that 
its black middle line passes through the right-hand 
shadow of the object in question. The left eye should 
next be closed and the right eye be used in the same 
way for adjusting the left-hand shadow. After thus 
finding a position of the middle line in which both 
requirements are complied with without any altera- 
tion, that is, simultaneously, the scale line will have 
been brought to the proper position, and by simply 
• reading its distance from the plate on the scale of the 
pinion, the height of the foreign body above the sur- 
face of the plate will be found. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 

HAT-GUARD. — H. Saundry, New York, 
N. Y. The purpose of the inventor is to pro- 
vide a guard applicable to any form or type 
of hat and comprising a strap and retaining 
sections, these sections being permanently at- 
tached to the hat in such manner that while 
securely held in position they are concealed, 
and the strap section being of such character 
that it can be expeditiously attached to or de- 
tached from the retaining sections. 

Electrical Devices. 

ELECTRIC ALARM-CLOCK. — J. P. Rod- 
gers, New York, N. Y. The object of the in- 
vention is to provide a new and improved 
electric alarm clock more especially designed 
for use in factories and other places, and ar- 
ranged to give an alarm at predetermined 
hours, such as indicating the time for starting 
and quitting work. 

PORTABLE ELECTRIC-LIGHT CABINET. 
— H. H. Roberts, Lexington, Ky. It -is espe- 
cially designed by the inventor to provide a 
portable apparatus which the patient can ap- 
ply himself to the various parts of the body 
in home treatment and which shall be so con- 
structed as to be conveniently handled and 
applied and which will permit various colors 
of light to be separately or simultaneously 
used and which shall be free from all risk of 
fire. 

ELECTRIC HEATER FOR METAL-WORK- 
ERS. — J. O. Luthy, Austin, Texas. The In- 
vention is an electric heater of novel con- 
struction of parts and certain reagents form- 
ing a bath for utilizing the electric current 
through the bath to raise to a red heat any 
piece of metal plunged into this bath. It en- 
ables blacksmiths, machinists, and other metal 
workers to quickly and conveniently heat 
metal to a welding temperature without the 
use of a forge or a fire. 

Of Interest to Farmers. 
CATTLE-GUAR».— C. Long, Paha, Wash. 
The invention pertains to improvements in 
cattle guards designed to be placed at railway 
crossings or at other points along a railway, 
an object being to provide a guard of simple 
construction, that will prevent the crossing of 
cattle and without danger of hurting the 
animals' feet. 

DISK . HARROW.— C. N. Cass, Spangle, 
Wash. One purpose of the inventor is to con- 
struct a .disk, harrow or similar implement in 
two sections, a forward and a rear section, 
and providing means whereby the sections can 
be adjusted independently or relatively to each 
other and' held in adjusted position, the parts 
being released for adjustment by the driver 
but the actual adjustment being performed by 
the team. 

HAY-STACKER.-— D. D. Ogilvie, Lee, Nev. 
The aim in this case is to provide a form of 
stacker, adapted especially for stacking hay ' 
from buck rakes, and to so construct the ma- ; 
chine that the fork conveyer can be speedily 
and conveniently raised and lowered, and , 
wherein when the conveyer reaches the highest 
point in its ascent it will automatically dis- 
charge its load in such manner as to deliver 
the hay in the middle of the stack, rather 
than at one side, as most stackers do. 

CULTIVATOR.— J. J. Stalder, Meade, Kan. 
Mr. Stalder's invention refers to improvements 
in cultivators and more particularly to that 
class of cultivators designed to cultivate al- 
falfa closely, desti-oying weeds, grasses, etc., 
without destroying the alfalfa plants. The 
cultivator may be used for other purposes. 

PLOW. — R. J. Vickery and J. J. DlNS- 
m«re, Clark, S. D. The invention is an im- 
provement particularly in plows arranged in 
gangs. The implement may be connected with 
any suitable form of traction engine to which 
end the inventors secure to the front side of 
the draft .bar a triangular wooden draft 
frame connected to the draft bar and having 
a central iron draw bar extending across the 
frame at the middle thereof and provided at 
its front projecting end with an eye which 
may be coupled with the traction engine or 
other draft apparatus. 



Of General Interest. 

STRINGER FOR STAIRCASES.— C. F. 
Stetber, New York, N. Y. In the present 
patent the. invention has reference to stringers 
for staircases and the like, and the object of 
the improvement is the production of a 
stringer having joints of an improved form, 
giving the stringer great durability and 
strength. At points along the facing stringer 
the material is pressed to give an ornamental 
finish. 

DENTAL INSTRUMENT.— A. B. Prentis. 
Marshfield, Ore. This instrument or appli- 
ance is adapted for holding the tongue and 
cheek away from the teeth while being filled 
or crowned and pi-eventing access of saliva 
to them. The instrument may be quickly ap- 
plied in the position required for use, and 
causes no discomfort to the patient. 

SAFETY OR RESTRAINING DEVICE.— 
Mabiqi, E. McCalmont, Warren, Pa. The de- 
vice is especially designed for use in hospitals 
and asylums, or by the general nursing and 
medical profession, for i-estraining the move- 
ments of the delirious, insane, or unruly, in- 
cluding infanta and children, who have to be 



held or restrained in bed, and the invention 
relates particularly to restraining of limbs, 
araas and legs, of the patient. 

BRICK-SUPPORTING PALLET.— B. Jac- 
quart, South River, N. J. The invention re- 
lates to brick-supporting pallets and to a 
truck for passing the same into and out of 
the kiln. In reference to this invention it 
may be stated that a lot of 10,000 of these 
pallets have been in daily use for over seven 
months without giving any trouble for re- 
pairs. 

CEMENT. — T. Jones, Acme, Texas. The 
object of the present invention is to produce a 
material of the general nature of so-called 
Keene's cement, this inventor's product being 
a material of the highest grade and excellence 
and made by the most direct and economic 
method. Only one calcination is employed. 
Plasticity and ultimate hardness are brought 
about by chemical substances added together. 

PROCESS OF MAKING SMOKELESS 
POWDER. — M. A. G. Himalaya, Washington, 
D. C. The invention relates to an explosive, 
composed of chlorate of potash, starch, and a 
siccative oil. It consists in a novel process in 
which chlorate of potash in an impalpable 
powder is incorporated in the grains of starch 
without gelatinizing or destroying the struc- 
tural grains of the starch. 

APPARATUS FOR REFINING, AGING, 
MELLOWING, AND PURIFYING ALCO- 
HOLIC LlfUORS.— J. F. Duffy, Chicago, 111. 
One purpose of the improvement is to perfect 
a system in which automatically-operating 
agents are involved for aging, refining, mellow- 
ing, and purifying wines and liquors, the 
method employed being a continuous one, com- 
mencing at the still or rectifiers, and ending 
at the receiving tank or cistern from, which 
the liquor is drawn off into barrels. 

FOUNTAIN-PEN.— F. Y. Brenton, Belle- 
ville, Ontario, Canada. The invention refers 
to fountain pens such as are used chiefly for 
the purpose of marking goods or packing 
cases. The object is to' produce a pen of this 
class which will provide a reservoir for the 
ink, and which will provide means for feeding 
this ink in sufficient quantities to the pen- 
point. 

FINGER-GUIDE.— J. A. Evans and J. F. 
Wolff, Deer Lodge, Mont. The invention re- 
fers to instruments of the cornet or horn type, 
and its object is to provide a guide arranged 
to prevent or check all superfluous or upward 
movement of the player's fingers when raised 
from the actuated valves, thus facilitating j 
speedy and difficult fingering, of quick passages 
in the piece to be played. 

EfUAIJZlNG APPARATUS.— C. C. Grimes, 
Haskell, Ind. Ter. In this patent the inven- 
tion is an improvement in equalizers compris- 
ing in connection with the platform and the 
frame in connection with which said platform 
is movable, means whereby the platform may 
be retained in the same plane or planes paral- 
lel to its normal position when depressed at 
any point throughout its surface. The inven- 
tion can be embodied in a bedstead and em- 
ployed in supporting car beds, wagon beds, in 
buffers, and the like. 

Hardware. 

MASONRY TOOL.— P. J. Courtney, Eliza- 
beth, N. J. The objects among others in this 
case are the provision of a tool for handling 
the mortar in building construction, and form- 
ing the joints of the same between several 
layers of building material. The inventor has 
combined with an ordinary trowel, in a man- 
ner that its usefulness is not impaired, a 1 
jointer, comprising beads so arranged that '• 
they can be brought into action without in- 
convenience or loss of time as is attendant j 
when these functions are performed by sep- 
arate devices. 

LOCK-BOLT.— U. G. Smith, Lansford, Pa. 
The purpose of the improvement is to provide 
a very simple and effective lock bolt adapted 
as a locking bolt and nut for an end of a 
vehicle axle, for example, or for use wherever 
an ordinary bolt and nut is applicable and 
it is desired to lock the nut and bolt against 
turning. 

Heating and Lighting. 

SHIELD FOR HEATING-COILS.— P. S. 

Knoth, New York, N. Y. The coils are such 
as are used in schools, offices, stores, and other 
buildings and places, and the object of the in- 
vention is to provide a shield arranged for 
convenient and quick attachment to the coil 
without requiring any addition or a change 
in the construction and arrangement of the 
heating coil. 

CARBIJ-FEED FOR ACETYLENE-GAS* 
GENERATORS.— N. D. Shaffer and J. S. 
Bent«n, Johnstown, Pa. The feeder com- 
prises a main discharge pan, and an inter- 
rupter or cut-off pan, rigid with said pan and 
both of said pai-ts being secured to a shaft by 
the rocking or oscillation of which the desired 
operating movement may be given to the 
feeder. When properly proportioned to the 
size generator it is to feed, the device will 
drop approximately a uniform amount of car- 
bid at each operation. 

MINER'S LAMP.— R. L. Graves, Sumpter, 
Ore. This lamp is adapted for burning paraf- 
fin-wax or other solid fueL With a heat-con- 
ducting wick tube, the fuel is retained in 
fluid condition no matter into which direction 



the flame is blown, since in any deflection of 
the flame, one or more of conducting exten- 
sions would receive heat, and the same be con- 
ducted into the lamp-body to the tubular por- 
tion of the wick-tube, keeping the latter suit- 
ably heated for retaining the fuel in melted 
fluid condition. 

Household Utilities. 

BATH-CABINET. — Jeanne E. Francouer, 
San Francisco, Cal. This cabinet is organized 
j with another piece of furniture such as a 
bureau, a desk, or a chiffonnier, so as to be 
completely housed and concealed, and present 
the appearance of an ordinary piece of furni- 
ture, and giving at the same time the advan- 
tages of two or more pieces of furniture in 
one construction and thereby greatly econo- 
mizes space so that it may be located in a 
bed room or office without either offending the 
eye or losing for other purposes the value of 
the space it occupies. 

COOKING APPARATUS.— J. R. Adams, 
Kenosha, Wis. The invention relates to con- 
tainers adapted to receive vessels of partially 
cooked food, which after having been brought 
to the boiling point or cooked for a short 
length of time in any suitable manner are 
tightly sealed and inclosed within the walls. 
The heat retained in the vessel of partially 
cooked food is thus prevented from being dissi- 
pated and the food continues to cook for a 
considerable length of time. Steam 13 pre- 
vented from escaping to moisten, warp, or soil 
the device. 

SAD-IRON.— J. F. Willey and E. W. Wat- 
son, Versailles, 111. The object of the im- 
provement among others- is the provision of 
a comparatively cheap, simple, and effective 
self-heating iron, presenting a neat appearance 
without any overhanging or cumbersome parts 
likely to interfere with its proper use. This 
object is accomplished by the invention. 



plicable in connection with the mounting of 
the \ ertical spindles which carry the cutters 
used in finishing the edges of lumber, or in 
cutting matching tongue grooves. 

PULLEY.— J. B. Dunlap, Tulsa, Ind. Ter. 
More particularly this invention, relates to 
drive pulleys for shafting, but comprehends 
the general subject of gear-wheels and similar 
driving or 'driven wheels. It is directed to 
the pulley or gear-wheel fastening means and 
also to a peculiar construction of a two-part 
hub. 

POST-HOLE DIGGER.— D. A. Gray, Chai- 
tanooga, Tenn. In the operation of this ma- 
chine the connecting rods being preferably set 
to regulate the depth of the cut as desired, 
the drive shaft may be turned, thus operating 
to turn the cutter to form a hole of the de- 
sired depth. Lugs are provided with clamping 
screws so that when io sired the casing may 
be held upon the main shaft with the springs 
under tension. 

GRAIN SEPARATING AND VITRIOLIZING 
MACHINE. — A. R. Ferguson, Colton, Wash. 
The invention refers to improvements hi ma- 
chines for separating wild oats from wheat, 
barley, or other grain, the main object being 
to pro\ide means for treating the grain with 
a cleaning solution to kill the smut germs, 
thus promoting the growth of the grain. 



Machines and mechanical Devices. 

SEWING-MACHINE HEMMER. — Therese 
S. ^achaira, New York, N. Y. In this patent 
the invention . relates to hemmers designed to 
be attached to sewing machines, and has for 
its object to provide means simple in construc- 
tion, effective in operation, and adapted to 
readily form a hem of any desired width. The 
device is preferably attached to the presser 
foot of a sewing machine and disposed in 
front of and adjacent to the stitch forming 
mechanism. 

ADJUSTING DEVICE FOR CAMERA LU- 
CIDAS. — A. Tayl«R, New York; N. Y. The ob- 
ject in this instance is to dispense with dis- 
advantages found in adjusting devices now in 
general use. This is accomplished by means 
of an adjustable clamp adapted to be attached 
to the body tube of a microscope, instead of to 
the draw tube, and mechanism mounted upon 
said clamp, adapted to support a camera 
lucida, and adjust the axis of said camera 
relatively to the axis of the microscope. 

CLAMPING DEVICE.— C. L. Simmons, 
Davenport, Wash. The purpose in this case 
is to provide a device or cradle, for con- 
venient attachment to monuments, pillars, and 
like heavy articles and for securely gripping 
the same, to permit of hoisting or lowering 
the article in the quarry, shop, cemetery or 
other place, and without danger of the article 
toppling over or the clamping device becoming 
loose or detached. 

POWER TRANSMISSION.— G. S. Blue- 
baum, Billings, Mo. The invention pertains 
to devices for converting reciprocating motion 
into rotary motion, and its aim is the provi- 
sion of power transmission more especially de- 
signed for transmitting ihe power of wind 
mills and like motors to other machinery, and 
arranged to steady the motion when the motor 
runs light or heavy. 

HANGING STAGING - HOIST. — H. O. 

Clarke, Pittsburg, and A. G. Ross, Wilkins- 
burg, Pa. This hoist is adapted to be sus- 
pended at the side of a building and used by 
brick masons, painters and others. The in- 
ventor aims to produce a device capable of 
easy, vertical adjustment, especially avoiding 
complicated and expensive mechanism or such 
as would interfere with the free movement of 
the workmen on the stag^e or platform. 

WASHING-MACHINE.— I. N. Connell, Bai- 
leys Mills, Ohio. The intention in this im- 
provement is to provide a machine which is 
simple in construction, effective in operation 
and durable in use, adapted to be handled by 
the most unskilled person without injuring the 
finest or coarsest fabrics contained therein, 
and capable of being operated with the least 
possible strength and exertion. 

VIBRATING ROLLER FOR PRINTING- 
PRESSES.— E. Nichos»n, 623 West Hillsdale 
Street, Lansing, Mich. One of the purposes 
of this invention is to provide a color vibrator 
for printing presses adapted for use in con- 
nection with distributing rollers where differ- 
ent colors are to be printed at one impression, 
and to provide a device capable of being 
quickly and conveniently set up for adaptation 
to any number of colors, and to act in con- 
junction with distributing rollers of the or- 
dinary type. 

VERTICAL-SPINDLE MOUNTING FOR 
WOODWORKING - MACHINES. — A. Mayer, 
Winton, Minn. This improvement has refer- 
ence to the mounting of the vertical spindles 
of Woodworking machines, and especially ap- 



Frime Movers and Tlielr Accessories. 

TURBINE.— E. L. Schaun, Baltimore, Md. 
Broadly stated, this apparatus involves a tur- 
bine of the radial flow type and which is 
coupled with an air compressor arranged to 
store air under pressure, which air is utilized 
for starting the turbine, and when that opera- 
tion becomes normal the air is employed to 
' mix with a fuel forming a combustible com- 
j pound which is burned in the combustion 
k chamber of the apparatus, the expanding gases 
resulting from such combustion being directed 
through the turbine to drive the same. 

ROTARY ENGINE.— H. L. Baker, Green- 
ville, and L. E. Irish, Belding, Mich. The 
invention consists in the construction and ar- 
rangement of abutment valves ; in the con- 
struction and arrangement of the revolving 
piston ; in means for connecting this piston to 
its driven shaft, and also further in the spe- 
cial combination with the piston, cylinder, 
shaft, and governor of a concentrically ar- 
ranged cut-off valve for automatically adjust- 
ing the admitted steam to the load and using 
the steam expansively. 

FIRE-BOX FOR STEAM-BOILER FUR- 
NACES. — J. Livingstone, Montreal, Canada. 
The inventor designs, first, to contribute to 
the strength and stability of the boiler around 
the fire-box by maintaining, while in service, 
the natural elasticity of the material, avoid- 
ing the burning of the inner ends of the stay- 
bolts and avoiding strains which exist between 
the stay-bolts and outer and inner walls of the 
box due to high temperature of unequal dis- 
tribution. Secondly, to secure more perfect 
combustion of, usually, unconsumed carbon. 
Thirdly, to assure continuous production of 
free hydrogen in the box, and fourthly, to give 
relief from explosion. 



Railways and Their Accessories. 

CAR-COUPLING.— A. M. Knapp, Portland, 
Ore. This coupling is an improvement in 
couplings o f the Janney type. The curved 
locking arms, or "knuckles," of such couplings, 
are subject to wear, owing to lateral and ver- 
tical motion of cars, and must be ultimately 
discarded. To avoid this and attendant ex- 
pense, it has been proposed to provide the 
inner sides or faces of the knuckles with a 
removable wear-piece which can be discarded 
when worn out, and a new one substituted 
without doing away with the entire knuckle. 

Pertaining to Vehicles. 

TONGUE-SUPPORT.— E. C. Ayers, Valen- 
tine, Neb. Mr. Ayers's invention is in the 
nature of a support for wagon tongues, de- 
signed to relieve the necks of horses of its 
weight, and it consists in the novel construc- 
tion and arrangement of a tension spring, 
combined with a chain and pulley and means 
for regulating the tension. 

WAGON-TONGUE.— H. B. N«len, Lamar, 
Wash. The purpose of the invention is to 
provide a construction of tongue especially 
adapted for use in connection with agricul- 
tural implements, which tongue can be expe- 
ditiously attached to the frame of an imple- 
ment in such manner that it will insure the 
tongue being perfectly rigid and fast to the 
frame and not liable to displacement under 
the most severe use. It is a division of the 
application formerly filed by Mr. Nolen, and 
for which Letters Patent were issued. 

AUTOMOBILE-WHEEL.— B. H. Bri»gers, 
Wilmington, N. C. In carrying out the in- 
vention, Mr. Bridgers makes the ordinary 
metallic or wooden wheel rim, having an elas- 
tic tire secured thereto, detachable from the 
spokes of the wheel in place of the same 
being permanently secured thereto as in the 
usual construction. Thus, a rigid metallic or 
wooden wheel rim and an elastic tire secured 
to it, constitute together a single attachable 
and detachable member of the wheel. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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gelatine, 1 drachm, boiling water, 2 ounces ; 
solution of potassa, 2 pints. Dissolve the 
copper salt in the water, anil the gelatine in 
the boiling water. Mix the two solutions and 
add the liquor of potassa. Shake the mixture 
a few times during ten hours, after which 
decant and dilute with water. 2. A solution 
of copper sulphate, 1 ounce in water, 1 quart, 
with the addition of 1 % ounces sesquicarbonate 
of ammonia. 3. To the last add a sufficient 



Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. . . 

References to former articles or answers should give : quantity of the first pink, above, to turn t Di- 
late »f paper and page »r number of question. 

Inquiries n»t answered in reasonable time should be 
repeated; correspondents will bear in mind that 



some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special "Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 3# cents each- 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



color. 4. To an infusion of logwood, add car- 
bonate of ammonia, q. s. 5. Lead acetate, 
\\ ounces ; cochineal, 1 drachm ; water, 
q. s. 6. Add sulphate of indigo, nearly 
neutralized with chalk, to an infusion of 
cochineal till it turns purple. Red — 1. Solu- 
tion of perchloride of iron, 10 drops ; sulpho- 
cyanide of potassium, 10 grains ; water, 1 
gallon. 2. Dissolve carmine in ammonia and 
! dilute with water. 3. Dissolve cochineal in a 
: weak solution of ammonia ; or in 4. sal am- 
. moniac, and dilute with water. 5. Add 4 
I ounces sulphuric acid to 1 gallon water, and 
. digest S ounces red rose leaves in the solu- 



(10535) R. L. 
for incrustations of 



'. tion for twenty-four hours. €. »issolve mad- 
M. asks for a remedy . ( i er lake in sesquiearbonate of ammonia, and 
boilers. A. Remedies that dilute with water. Violet — Mix together so- 



have been adopted with more or less success 
for boiler incrustation : 1. Potatoes, 1-50 
weight of water, prevent adherence of scale. 
2. Twelve parts salt, 2 Vk caustic soda, % ex- 
tract of oak bark, % of potash. 3. Pieces 
of oak wood suspended in boiler and renewed 
monthly, prevent deposit. 4. Two ounces 
chloride of ammonia in boiler twice a week 
prevents incrustation and decomposes scale. 



lutions of nitrate 
bonate of ammonia, 
ammonio-sulphate of 
quired color. Yellow 



of cobalt and sesquicar- 
a tiding a sufficiency of 
"opper to strike the re- 
-1. A solution of sesqui- 



oxide of iron (ferric oxide), % pound, in 1 ; 
quart hydrochloric acid, diluted with water. , 
2. To a strong decoction of French berries add ■ 
a little alum. H. A simple solution of po- ! 
tassium chromate or potassium bichromate. I 



5. Coating of 3 parts black lead, IS tallow, ; 4. A s«luti*n «f equal parts »f niter and po- 
applied hot to the inside of a boiler every ; tassium chromate. ;">. A solution of potassium 
few weeks, prevents scale. 6. Thirteen pounds bichromate. 

mtlasses fed occasionally into an S-horse-power ; /^ ^ . 
boiler prevented incrustation for six months. : — 

7. Mahogany or oak sawdust in limited quan- ' NEW BOOKS, ETC. 

titles. The tannic acid attacks the iron, and ; PHOTOGRAPHIC StCDIOS AND Dark ROOMS. . 

With Numerous Engravings and Dia- j 



should therefore be used with caution. 8. I 
Slippery elm bark has been used with some 
success. 9. Carbonate of soda. 10. Chloride 
of tin. 11. Spent tanners' bark. 12. Frequent 
blowing off. 13. Paraffin oil has been used 
with excellent results in locomotive boilers. 
14. Marine boilers are sometimes protected 
from corrosion by a very thin wash of Port- 
land cement inside. 

(10536) D. 
saws. A. You can straighten band saws in 
the following manner : Tut the saw on to the 
machine and under tension, just as it is to 
be used. Use a steel straight edge 10 or 12 
inches in length, to find the lumps or twists, 
which mark with chalk, so as to know where 
to hammer. Now hold the oval face of a 
millwright's or carpenter's hardwood mallet 
opposite the chalk marks and against the saw, 
and with a light oval-faced band hammer 
knock out the lumps. Commence carefully, do 
not strike too hard. Examine your saw often 
with your straight edge to see how you get 
along, and you will soon be able to take out 
twists readily and get your saw perfectly 
true. 

(10537) J. M. W. asks how to true 
grindstones. A. Drive at a moderate speed 
and true up with -a rod »f % inch or % inch 
iron, or better, a piece of tube. Po use it, 
keep turning the rod or tube, which should be 
held nearly at right angles, and turns as the 
edge grinds away. By thus turning it round 
a new edge is formed all the time that the 
stone is turned off true. The stone should be 
dry, not wet. I>o not attempt to perform such 
an operation close to a lathe or other ma- 
chine without thoroughly covering them up, 
as the dust flies everywhere and will cause 
serious damage. 

(10538) W. F. I. asks for colors for 



grams. By Paul N. Hasluck. Phila- 
delphia: David McKay. 16mo.-, 
cloth; 100 pages. Price, 50 cents. 
A comprehensive digest of the information on . 
the construction of photographic studios and : 
dark rooms, that has appeared from time to j 
time in the weekly journal Work. The sub- j 
jects are conveniently arranged, and the in- \ 
N. asks how to straighten structions contain everything that is necessary | 

for the complete equipment of a photographic . 
establishment. 

Star Reductions. By W. Ernest Cooke. 
Perth, West Australia : Perth Ob- 
servatory. 
A description of a new method for the re- 
duction of star places from apparent to mean ' 
positions and the »pp«site. 

Diseases of Swtne. With Special Refer- 
ence to the Preventive Measures of | 
Disease. By Robert A. Craig. New 
York: The Orange Judd Company. 
Illustrated; 12mo.; cloth; 191 pages. 
Price, 75 cents. 
There is great need for a short treatise on 
the diseases of hogs, since the literature on 
the subject is very scattered. Mr. Craig un- 
derstands his subject thoroughly, and handles 
it in a simple and satisfactory manner. 

Profitable Dairying. A Practical Guide 
to Successful Dairy Management. By ■ 
C. L. Peck. New York: Orange \ 
Judd Company. 12mo.; cloth; 174 
pages; illustrated. Price, 75 cents. 
A thoroughly practical work dealing with 

dairying from the modern intensive standpoint. 

The chapter devoted to "Dairy Breeds" is most 

interesting. 

The Steel Square as a Calculating 
Machine. By Albert Fair. New I 
York: The Industrial Publication 
Company. 12mo.; cloth; 81 pages; 
illustrated. Price, 50 cents. 
The steel square is one of the most widely 
known tools in existence, yet few of its users 
are familiar with its possibilities in the broad- 
er sense. Mr. Fair's book contains directions 
on how to test the accuracy of the square, how ; 
to use it with the best results, and how to 
solve a number of difficult problems by its aid. 
The work is highly to be recommended, for it 
is only by having a thorough knowledge of his j 
tools, as well as the experience in using them, 
that the workman can even hope to develop 
into the artisan. 

The Technical Year Book. 1907. Edited 

by Arthur C. Kelly and Charles 

Weekes. London : Percival Marshall 

& Co. 16mo.; pocket size; 399 pages. 

Price, $2. 

A very handy little volume of miscellaneous 

information ; rather mere interesting, perhaps, 

than useful as a pocket reference book. Its 

value in the United States is limited by the 

fact that n uch of the data is purely British 

in character, and does not apply here. 

Food Materials axd Their Adultera- 
tions. By Ellen H. Richards. Final 
edition revised and rewritten. Bos- 
ton: Whitcomb & Barrows. 12mo.; 
cloth; 176 pages. Price, $1. 
The conditions which made the "Pure Kood 
Law" a necessity could never have arHon had 
it not been for the ignorance; and indifference 
of the buying public. Miss Iiichtirds's object 
is to overcome this indifference and to make 
n knowledge of foodstuffs and their values so 
general that the consumption of unwholesome 



druggists' show bottles. A. Amber — Dragon's 
blood, in coarse powder, 1 part ; oil of vitriol, 
4 parts. When thoroughly dissolved, dilute 
with cold distilled water till the required tint 
is obtained. Blue — 1. Copper sulphate, 2 
ounces ; sulphuric acid, % ounce ; water, 20 
ounces. 2. A solution of soluble Prussian blue 
in oxalic acid "and diluted to the right shade. 

3. Solution of indigo in sulphuric acid, diluted 
with water. Crimson — 1. Iodine and iodide 
of potash, of each 30 grains; hydrochloric 
acid, 1 drachm ; water, 1 gallon. 2. Alkanet 
root, 1 ounce ; oil of turpentine, 20 ounces. 
Green — 1. Sulphate of copper, 1 drachm ; bi- 
chromate of potash, 30 grains ; strong liquor 
of ammonia, 2 ounces; water, 1 gallon. 2. 
Copper sulphate, 2 ounces ; sodium chloride, 4 
ounces ; water, 1 pint. 3. Solution of verdigris 
(distilled) in acetic acid, diluted with water. 

4. Dissolve blue vitriol in water, and add ni- 
tric acid until it turns green. 5. For dark 
green, chromium sulphate. Magenta — Acetate 
of rosanillne dissolved in water. Olive — »is- 
soive equal weights of iron sulphate and sul- 
phuric acid in water and add copper nitrate, 
q. s. to strike the color. Orange — 1. Dis- 
solve bichromate of potash in water and 
add a little sulphuric acid. 2. Dissolve 
gamboge in liquor of potassa: dilute and 
add a little water. Pink — 1. To a solution of 
cobalt nitrate or chloride in water add sesqui- 
carbonate of ammonia, q. s. to dissolve the 
precipitate at first formed. 2. From madder 

(washed with 'old water), 1 ounce ; sesqui- 
carbonate of ammonia, 1 ounce; water, 3 
pints, 12 fluid ounces: digest with agitation, 
for twenty-four hours ; then dilute with more 
water and filter. Purple — 1. Sulphate ^of 
copper, 2 drachms ; water, 2 ounces ; French 



food will be a rare exception. Her book covers | 
all the important aspects of the case clearly I 
and broadly, making a treatise that is neither l 
too simple nor too technical. ' 

Mechanical Engineering Materials. 
Their Properties and Treatment in 
Construction. By Edward C. R. 
Marks. New and enlarged edition. 
Manchester, England: The Techni- 
cal Publishing Company. 98 pages. 
Price, $1. 
A book midway between the average work 
on metallurgy and the average work on me- 
chanical engineering. It gives in concise and 
handy form practical information on the char- 
acteristics and capabilities of the materials 
more generally used in mechanical engineering, 
so that an intelligent idea can readily be 
formed of what may be expected of them. 

Squabs for Profit. A Practical Treatise 
on the Raising of Squabs from the j 
Egg to the Market. Being a Hand- ! 
book for the Beginner and a Guide , 
for the Experienced Breeder. By | 
William E. Rice and William E. Cox. i 
New York: The Orange Judd Com- [ 
pany. Illustrated; 16mo.; cloth; 117 j 
pages. Price, 50 cents. 
Squab raising is far from the easy pastime 
it may appear to be upon first consideration. , 
There are a thousand and one little details 
that one must attend to with the greatest 
attention to achieve success, and it is only 
after considerable experience that one can ob- 
tain continuously profitable results. The pit- 
falls that beset the beginner may be largely 
avoided by studying "Squabs for Profit," for 
it embodies the results of seven years' care- 
ful work as squab-raiser on the part of the 
author. 

The Steel Square and its Uses. In two 
volumes. Edited under the super- 
vision of William A. Radford, assist- 
ed by Alfred E. Woods and William 
Reuther. New York : Industrial 
Publication Company. 8vo. ; cloth; 
500 pages; illustrated. Price, $2. 
A complete and systematic treatise on the 
steel square, in which the principles are given 
in plain language, so arranged as to be readily 
available for reference. The text is arranged 
in progressive chapters with a full list of 
the contents of each chapter at its head, and 
the helps and hints, the rules and examples 
are placed under appropriate sub-headings, with 
index commencement words printed in bold- 
faced type, so that the eye of the reader can 
catch the particular information wanted at 
once. Original illustrative diagrams to the 
number of over two hundred are contained 
throughout the text. The collection of miscel- 
laneous rules and examples given in Volume 
II. is of great practical utility, as one example 
in each set is worked out. 'The work ends 
with a department of Questions and Answers. 
All in all, no more complete or more conven- 
iently arrranged work has yet appeared on this 
important subject. 

Wellcome's Photographic Exposure Rec- 
ord and Diary for 1907. 
This little book, neatly and tastefully printed 
and bound, seems to us a very compact com- 
pendium of photographic knowledge, giving as 
it does excellent information on exposures at 
home and abroad, besides tables which give 
the speeds of over 200 plates and films. The 
book contains a diary for the year, memoranda 
pages, ruled pages for recording positive ex- 
posures and negative exposures formulated for 
toning by the gold, platinum, < ■ : 1 1 :■ : i ■: ■■ 1 ■ . and bi- 
sulpbid methods, development by time, machine, 
tank, or stand methods, customs regulations, 
tables for focusing, a" temperature chart, tables 
of weights and measures, and monthly light 
tables giving the relative value of the light at 
all h«urs of the day and throughout the year. 
Although the b»»k has been evidently compiled 
for the use of English photographers, most of 
Its information will be found available by the 
American photographer. 

^Ether. A Theory of the Nature of 
Mther and of Its Place in the Uni- 
verse. By Hugh Woods. London: 
The Electrician Printing and Publish- 
ing Company, Ltd. 8vo.; cloth; 100 
pages. Price, $2. 

The spirit of modern science is made up of 
two apparently diametrically opposed influ- 

' ences — the one seeking to establish relations 
between sets of phenomena by experimental 
research, the other endeavoring to form founda- 
tions for this research by logical use of the 
imagination- — if such an expression may be 
rightly used. Both branches are equally im- 
portant, each one aiding the other, although 
when the facts are established the original 
hypothesis may be so altered as to be quite 
unrecognizable. Mr. Woods's work is of the 
hypothetical kind. He deals with forms that 

1 have never been proved to exist, namely, the 
basal forms of aggregation of matter, although 

1 he assumes nothing that is not universally 
accepted as being in accordance with the facts. 
The concept of "ether" is not new ; Mr. 
Woods is not setting forth a doctrine that is 
startling in its wildness ; he is showing the 
relationship among ideas that have been held 
for many years in separate, disjointed forms. 
As a whole, tho work is of great value, for 
it is to such thinking that we must look for 
the solution of the seemingly unsolvable prob- 
lem of the ether. 



Synopsis of Mineral Characters. Alpha- 
betically arranged for Laboratory and 
Field Use. By Ralph W. Richards. 
New York: John Wiley & Sons. 
16mo.; 99 pages; leather. Price, $1.25 
net. 
An alphabetical list of minerals and their 
characteristics and of mineralogical terms. It 
is bound in such form as to make an excellent 
reference book for use with determination 
tables in field work. 

A Short Course on Different Equations. 

By Donald Francis Campbell. New 

York: The Macmillan Company. 

16mo.; cloth; 96 pages. Price, 90 

cents. 
Only to those who have a knowledge of the 
fundamentals of the calculus will Dr. Camp- 
bell's textbook prove serviceable. It is far too 
advanced for beginners, and of rather too 
limited a scope for the student who wishes a 
broad view of the subject. For the engineer, 
however, to meet whose needs it was written, 
it will prove a great saver of time and energy, 
since the subjects dealt with are only those 
whose principles are constantly met with in 
the practice of engineering. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

May 14, 1907. 

AND EACH BEARING THAT DATE 

I See note at end of list about copies of these patents.] 

Account register, Staples & Potter 853,051 

Advertising means, co-operative, J. H. 

Re ohr 853,473 

Agricultural implements, riding attachment 

for, N. H Bloom 853,574 

Air and gas mixers, valve operating mech- 
anism for automatic, W, L. Tuttle 853,487 

Air and other gases, separating fine sus- 
pended particles from, W. J. Baldwin.. 85:1, 1)10 
Air, apparatus for extracting moisture from 

compressed, J. R. Duncan 853,345 

Air brake apparatus, H. F. Bickel 853,673 

Air brake coupling f#r railway cars, auto- 
matic, P. H. Rutherford 853,424 

Air compressor and similar device, M. W. 

Hall 853,358 

Air, desiccating, Maignen & Crane 853,559 

Air, regenerating and purifying, von Foreg- 

ger & Brindley 853,4*2 

Air ship, H. Faehrmann 853,842 

Air ship, G. Bold 853,760 

Alarm signal, E. E. Flora 853,579 

Amusement device, F. Williams 853, 6«6 

Amusement device, R. F. Rice 553,898 

Anchor, C. B. Alyea 853,331 

Antivibration device, G. L. Herz 853,548 

Arch holder, S. Teeple 83,841 

Atomizer, G. Holmgren 853,455 

Automatic switch, W. A. Snapp 853,835 

Automatic switch, W. R. Jenney 853,882 

Automobile cap, C. K. Liebeskind 853,809 

Automobile vehicle for military purposes, F. 

Charron 853,625 

Baling device, hay, M. Me a d 853,415 

Barges, rake corner or knuckle for steel, 

R. J. Donovan 853,920 

Bath tuo, A. H. Viel . .- 853,276 

Battery element, o. F. Harvey 853,877 

Bearing, roller, W. T. Fleming 853,445 

Bed corner fastening, h 3. Kutz 853,927 

Bed couch, J. Hoey, reissue 12,652 

Belt. W. L. •ffenbachcr 853,317 

Belt, horse guiding, Johnson & Gustaf- 

son 853,588 

Belting, manufacture of, E. A. Usina 853,567 

Billiard and pool table, combined, M. Nix.. 853,318 

Billiard or pool table, I). L. Haskell 853,635 

Bimetallic products, making, Monnot & 

Martin ^,->: : ..i3:i-2 

Binder lock, G. A. Shoemaker So.:.370 

Binder, loose leaf, J. Schade, Jr H,j.1,!j:h 

Binder, temporary, J. Weisbrod 853,683 

Bli nd fastener P. Revere 853,735 

Blower, rotary, T. W. Green 853,890 

Blower, turbo, H. Holzwarth 853,363 

Blowpipe, acetylene, J. Harris 853,634 

Boat, A. Fayol 853,347 

Bobbin machines, jac^uard mechanism for 

lace, H. Buscher 853,396 

Boiler compound, T. Di Tullio 853,535 

Boilers, flue blow out device for, J. E. 

Henry 853,360 

Boilers, man and hand hole connection for, 

J. A. McCormick 853,821 

Bolster, A. H. Fetters 853,545 

Bolster, metallic, G. A. Hassel 853,584 

Book, perpetual account, T. E Smith.... 853,9*5 
Boring and sawing machine, M. Swintek.. 853,908 

Bottle clpsure, V. J. G. I< reund 853,449 

Bottle closure, F. Dingman 853.775 

Bpttle holder, C. M. Hodson 853,362 

Bottle, non-refi liable, A. Paroutaud 853,729 

Bottle, non-reflllaPle, J. M. Stassart 853,939 

Bottle, poison, D. & H. G. La Tromouille. . 853,887 

Bpttle washing machinery, E. T. Dixon 853,776 

Box or receptacle, W. 1. Tuttle 853,844 

Boxes, machine for attaching fabric to, W. 

Kahle 853,883 

Brace, J. Hplley 853,243 

Brake, I,. S. Watres 853,848 

Brake lever, J. G. Lohner 853,248 

Brazing machine, electric, W. M. Fulton . . . 853,351 
Brick and tile cutting machine, J. Bensing. . 853,573 
Brick, Hock, or tile cutter, B. E. Beehtel. 853,858 

Brick conveyer, C. II Klein 853,365 

Bridge rail lock, draw. E. M. Weaver 853,611 

Brier cane primer and grapnel, combined, 

J. A. Malory 853,367 

Brier hook, M. C. Mollei'e 853,417 

Brooder, P. A. Chippendale 853,224 

Brush and powder receptacle, tooth, J. P. 

Hill 853,549 

Brush, bottle washer, B. Gohrpand 853,582 

Brush, rotary, E. E. Rice 853,378 

Buckle, J. W. W. Powell 853,732 

Building construction, W. H. Keyset- 853,802 

Burglar alarm systems, circuit closing de- 
vice for, W. H. Robins 853,736 

Burner regulator. H. ijemp 853,8*8 

Button, E. M. Strauss 853,6*7 

Cabinet, prescription. E. F. Wallace 853,528 

Calculator, W. F. Hunt 853,411 

Calipers, computing, A. E. Putnam 853,262 

Calking vessels, means for. McVoy & King.. 85:1,723 

Can bottoming machine, W. E. Harmon 853,239 

Can lid lock, milk, W. Hall 853,406 

'Candy working machine, A. Sehober 853,740 

Caoutchouc, gutta-percha, and balata, et<\, 
treatment for the milks or lactiferous 

juices of, L. Morisse 853,7] 8 

Car coupling, railway. J. Grauvogl 853.923 

Car doors and for other purposes, stay rol- 
ler for, H. E. Keeler 853,551 

Car roof, metallic, A. Campbell 853.342 

Car seat, walk over, P. M. Kling 853.245 

Car sweeper or scraper, G. Treviranus 85:1.385 

Car. tank, T. R. Brown 853,576 

Car vi'iitibitor. F. Riemer 853.1)35 

Carburetor. H. L. F. Trebert 853,428 

Car feeder, J. W. Scott 853.602 

Carding machine;, T. E. Ainley 853,854 

'Cart attachment, dump, F. R. Hendershot.. 853,512 
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SLruw £ultm£ 

; : Lathes 

FOK FINE, ACCURATE WORK 

Send f »r Catalogue B. 
-.: SENECA FALLS MFC CO. 
)-, 69 5 Water Street, 

Seneca Falls, N. Y., U. S. A. 

Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 1 20 Culvert St., Cincinnati, 0. 





yMis 



GRINDER 



Has no pumps, no valves. No 
piping required to supply it with 
water Always ready for use. Sim- 
IJh 3 ^ in construction, most efficient 
in nfvrNthm. Priceunll interest you. 

W. F. A JNO. BARNES CO., 

Established 1872. 
1999 Ruby St., Rockiord, 111. 



A GOOD IWYESTMENTl 

For $1.75 we will send by express* (not prepaid). > 
' complete N. D.Outfitwithfallinstruc- | 

I^S A j a m. ^S tions for learning 
K'Tf^SsSN* S Tr.Lr-tJRAPIl 

Ul'EKJlTlM'.;. 
A fascinating study 
that will enable you 
to earn Rood wages. 
Send for our catalog. 
Established 1879. 
20 Park Place, New York 




Kerosene Oil Engines 

Marine, Stationary, Portable 

NO DANGER, MaximumPower, Light- 
est Weight, Simple. "Reliable, Economical. 
No Batteries, Self Ignition by {"fimnres- 
sion. Fully guaranteed. Write for < ;uei- 
logue S. A. W3T"No charge for packing. 

INTERNATIONAL OIL ENGINE CO. 
38 Murray St., New York, U.S.A. 




Keystone Well Drills 




f«r Artesian and Ordinary Water 
Wells; Mineral Prospecting and 
Placer Testing f«r Dredgers ; 
Deep Drilling f«r #il and Gas ; 
Contractor's Blast Hole Drilling, 
River and Haroor Exploration, 
etc. •or five catalogs are text- 
books in these lwa. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 




LET US ESTIMATE ON 

YOUR MOTOR BOAT 

OR LAUNCH 

New Factory. Perfect Equipment. 

Testing Basin. River Connected. 

Expert Service. Competitive Prices. 

Write for Facts. 

WECRLBB BOAT CO. 

333-33fi W. Irving- Park Boulevard 

(and the River), CHICAGO 
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Premiums Stop 
at Age 75 

Industrial Policyholders 
of The Prudential who have 
attained age 75, and who 
attain that age during 1907, 
will then have to pay no 
further premiums. 

Should this concession be 
continued, it is estimated 
that it would cost the Com- 
pany over $3,250,000 in ten 
years. 

The Prudential has al- 
ready returned more than 
$8,000,000 to its Industrial 
Policyholders which their 
contracts did not call for. 



Nagle. . 
853,817, 



Write to-day for information showing 
what One Dollar a Week invested in 
Life Insurance will Do. Deot T2I 



The Prudential 

Insurance Co. of America 

Incorporated as a Stock Company 
by the State of New Jersey 

John F. Dryden Home Office: 

President Newark, N. J. 



Casting chilled rails, m»ld far, R. II. West. 

Casting metals, m»ld far, J. II. Shaw 

Catamenial sack, Matbis & Siman 

Cellar drain, automatic, G. Waaaall. 

Cement black molding apparatus, J. B. 
Talbat 

Centrifugal machine, Guttner & Baeger 

Ceramic products, manufacture af , M . 
Buchner 

Chair, C. L. Miller 

Charging bar far apen hearth charging ma- 
chines, C. L. Taylar 

Cheese cutter, T. Hill 

Chimney back, ,T. A. Farter 

Chimneys, campasitian far removing saat 
f ram, G. L. Gray 

Cigar cutter, Herdrich & Garmisa 

Cigar cutter and lighter, caniained, P. J. 
Nawn 

Cigarette making machine, E. Schurmann . . 

Circuit changing apparatus, J. A. Birsfield. 

Circuit changing apparatus, W. Kaisling . . 

Circuit closing device, R. A. Baldwin 

Clarifier, T. Lewicki 

Clack, electric, T. B. Powers 

Clack, electrical advertising, J. II. 
chers 

CUtbes drier, F. Muller 

CUthes line support, Rach & Bannin 

CUtbes pin machine, L. D. Neifer . . 

Clutch far centrifugal machines, G. 

gren 

Clutch, frictian, E. R. Whitney 

Clutch mechanism, frictian, G. L. Brawn... 

Caat hanger, E. E. Palmer 

Cack, stap, J. F. Lamping 

Callar falaer, shaper, and edge iraner, com- 
bined, turn dawn, II. A. Twigg 

Combination lock, J. N. Mills 

Commutator, w. L. Walters, 

Compartment case, F. N. Gilbert 

Concentrator, J. F. Isliell 

Concrete keating machine, R. C Huffman.. 

Concrete mixer, F. A. Borst 

Concrete mold, II . A . Steber 

Concrete wall core, J. II. Landry 

Condenser, Backstrom & Roesti 

Condenser system, steam engine, F. II. 
Daniels 

Conductors, horizontal support for, L. Stein- 
oerger 

Container top, J. R. Harbeek 

Conveyer, C. F. Stewart 

Conveyer, B. M. Steele 

Cooking utensils, etc., locking cover for, A. 
Gurney 

Cooling and ventilating system, K. C. Ran- 
dall 

Cooling system, K. C. Randall 

Cork end grinding or polishing machine, 
•. Irwin 

Corn and its products, bleaching and ster- 
ilizing, •. Zimmermann 

Cornstalks, sugar cane, etc., manufacturing 
products from, V. Drewsen 

Cotton drying and cleaning apparatus, seed, 
A. Campbell 

Cotton separator, W. A. Patterson 

Crane, ingot charging, C. L. Taylor 

Crane, overhead traveling, C. L. Taylor. . . . 

Cravat holder, V. Nilsson 

Crushing machine, T. L. & T. J. Sturte- 
vant 

Crushing rolls, F. P. Snow 

Cuff holder, A. S. Dickinson 

Cultivator, disk, J. Grant 

Cultivator, disk, A. Jolly 

Cultivator, riding, G. D. Houston 

Curling iron or tongs, hair, Gilbert & 
Phoebus 

Current collector, S. B. Stewart, Jr 

Current motor with commutating poles, sin- 
gle phase alternating, Arnold & La 
Cour 

Curtain rod point, J. Carroll 

Curtain roller cap, J. M. Berry 

Cushioned wheel, protected, II. J 

Cuspidor, V. Ardito 

Dental chair, F. Ritter 

Derailing switch, II. C. Stiff 

Detinning, von Kugelgen & Seward 

Die. See Screw thread cutting die. 

Die cutting machine, II. J. Doughty 

»ie stock, W. H. Wilson 

■igester cover, G. D. Huntington, et al. . 

Disinfecting, odorizing, or other purposes, 
apparatus for, II. S. Blackmore 

Disinfecting or odorizing apparatus, auto- 
matic, II. S. Blackmore 

Display stand, C. S. Botsford 

Display table, C I. Berg 

Distributing apparatus, G. C. Ellerton 

Distributing device, •. Caviglia 

Distribution system, K. C. Randall 

Ditching machine, A. J. Koob 

Dock, floating, A. F. Wiking 

Doll, E. T. Ilincks 

Door catcb, T. W. Stodden 

Door fastener, sliding, II. P. Macdonald. . . 

Door hanger, II. P. Macdonald 

Door lock electric switch, W. B. Hughes. . . 

Door releasing mechanism, E. Kauntze 

Doors, blinds, shutters, etc., fastening for 
W. S. Bigelow 

Doors, operating bulkhead, A. A. Buck 

Drawing instrument, S. G. Stoddard 

Dredging and excavating machine, B. H. 
Coffey, reissue 

Drying apparatus, vacuum, E. Passburg . . . 

Drying hanger, C. F. Schild 

Dust collector, W. S. •sborne 

Dust pan attachment, S. D. Tungate 

Dust removing pneumatic machines, filter- 
ing device for, J. R. Blum 

Dyeing machine, N. Laaanty 

Dyer's vat, M. C. Cuttle 

Educational appliance. V. Betis 

Egg r • rrier, C. F. Thorns 

Elect apparatus, vapor, W. R. Burrows. . 

Electr.i: circuit controlling process and de- 
vice, II. Beck 

Electric controlling switch, W. Gminder 

Electric machine, C. de Kando 

Electric machine, dynamo, W. L. Waters. . 

Electric motor, W. M. Bradshaw 

Electric motor, commutating, R. D. Mer- 
shon 

Electric resistance element, A. L. Marsh . . 

Electric switch, W. M. Brown 

Electric tool, •. A. Kenyon 

Electrical apparatus., alternating current, 
Conrad & Bradshaw 

Electrical apparatus, terminal block for, W. 
M. Bradshaw 

Electrical distribution system, R. C. Leake. 

Electrically driven machinery, controlling de- 
vice for, F. • Hunt 

Electrode, J. II. Robertson 

Electromagnetic machine or concentrator, J. 
II. Ryan 

Electromagnets, winding for, W. M. Brad- 
shaw 

Elevator, M. Dashiell 

Elevator boot bearing, W. R. Cunning- 
ham 

Eleva tor door mechanism, V. A . Benson . . . 

Elevator safety device, C. R. Pratt 

Embroidery frame, A. Fell 

Engine, L. Malugen 

Engine lubricating and cooling system, G. 
A. Weidely 

Engine lubricator, •. A. Beydler 

Envelop cutting mechanism, A. A. Rheutan 

Envelop, right-angle-triangle letter sheet, 
A. B. Magoun 

Evaporating pan, W. G. Chamblee 

Explosive, nitroglycerin, F. J. II. Roewer. . . 

Expression box, Lundberg & Hattemer 

Extension table, D. P. Rockefeller 

Eyeglass guard, D. F. Green 

Eyepiece, H. C. Lomb 

Fan, •. Seig 

Fastening device, F. Heisdorf 

Fastenings, machine for inserting metallic, 
C. II. Smith 

Fecal matter and purification of residual 
liquids, apparatus for the automatic de- 
struction of, V. Bordigoni 

Feed bag, A. B. Hamilton 

Feeders, protective means for parallel C. 
W. Stone 

Fence, J. E. Tyler 




THE HEART OF ENTERPRISE" 

•J The Architect, the Draftsman, the man who plans big un- 
dertakings has the advantage of working in the very heart of 
the World's enterprises. He is the center about which great 
projects grow. The "boom" that transforms the village 
into a city with such stj- rt.li tip, rapidity is often the develop- 
ment of an idea that springs from his brain. 
•][ If you are a young man with no well defined ideaabout the 
future, an older man whose present prospects are not allur- 
ing, would you like to occupy such a niche in the world's 
work ? Thestudy of drawing is the first step toward prepar- 
ing yourself for such a career. •][ The American 
ftclnjolof Correspondence teaches all branches of 
Engineering and Technical work. We believe our 
books offer the best chance to demonstrate the supe- 
riority of our regular courses of instruction. The 

Cyclopedia of Drawing 

Four Volumes nearly a foot high. 3,000 pages. Half 

Red Morocco. Marbled Edges. Cold Stamped 
is compiled from representative instruction papers 
of the School, It is thoroughly practical for home 
study work — every chapter is complete in itself — 
every subject is thoroughly analyzed, dissected and 
discussed by well-known authorities. It is entirely 
free from purely technical descriptive matter so 
easilymisunderstood by the layman. It is also a 
complete reference library for the Technical Man 
who wishes to use it for consulting purposes or to 
" brush up ,n on his weak points. 
To introduce the School's courses for the next 30 days, we 
are making a special 

HALF PRICE 0FFER s "t «:-fflta '$12 instead of $24 



Sent by prepaid express if y«\i 
send $2 within one week and %2 
us t« send for them. 



gentian the Scientific American. If aatisfact*ry 
month thereafter for five Mentha ; otherwise n«tify 



Xnrnf* n4 th& Chn /)#**#* V Mechanical Drawing — Architectural Let- 

turalDrawior— Perspective Drawing— Shades and Shadows — Roman Orders of Archi- 
tecture — Working Drawings — Machine Drawings — Shop Drawings — Machine •esjgn 
— Tmsmithmg— Sheet Metal Work — Skylights — RootinR — <Jornice Work, etc. 

AMERICAiV SCHOOL of CORRESPONDENCE, CHICAGO 



Hull ins Steel Pleasure Boats Can't Sink 

Easiest to Row Absolutely Safe 

Made of steel, with air chambers in each end like a lifeboat. Can't leak. 

crack, dry out or sink, last a lifetime. Every boat guaranteed. Ideal 

boat for families, summer resorts, parks, boat liveries. Str.iig. 

safe, speedy. Write for our catalogue of Row Boats, Motor 

Boats, Hunting and Fishing Boats, 

The W. H. Mullius Co., 118 Franklin St., Salem, 0. 
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853,45* 
853,838 



853,481 
853,88* 
853,822 
853,486 
853,012 
853,421 
353,270 
853,481 

853,501 : 

853,329 

853,795 

853,913 

853,434 
853,782 
853,215 
853,87* 
853,788 
853,374 
853,8*4 
853,328 
853,839 
853,272 
853,251 

>i-o or, () 

853,791 

>^.J,t)o8 



Asbestos and Magnesia Products 



•J-M" ASBESTOS ROOFING. 
ASBESTOS FABRICS. 
KEYSTONE HAIR INSULATOR. 
ELECTRICAL SUPPLIES. 

M» W. JOHNS-MANYILLE CO. 

NewYork, Milwaukee, Chicago, Boston, Philadelphia, St. Louis. Pittsburg. Cleveland, New Orleans, Kansas 
City. Minneapolis, San Francisco, Los Angeles, Seattle. London. 



STEAM PIPE AND BOILER COVERINGS. 
ASBESTOS PACKING (For all purposes). 
ASBESTOS FIRE-RESISTING CEMEMS. 
ASBESTOS BUILDING MATERIALS. 



12,85* 
853,28* 
853,739 
853,517 
853,488 

853,914 

853,7*0 
853,827 
853,758 
853,383 
853,878 

853,492 
853,888 
853,55* 
853,285 
853,218 

853,484 
853,891 
853,22* 
853,552 

853,228 

853,219 

853,888 

853,585 
853,521 



853,34* 
853,534 

853,443 
853,859 
853,733 
853,232 
853,352 

853,288 
853,757 
853,597 



Convert 
Vour 



liriTlHiCV 



Bicycle T Motorcycle 

at small cost by attaching 
the self-starting Erie 
JA H.P. Power Outfit. 

This includes all parts. 

Anyone can easily make a 
u powerful motorcycle, 
U Speed 2-30 miles an nenr. 

"-JiH. P. Motorcycles. 

Send stamp ior either catalog. 
_..] ^5 one-cent stamps f»rnew b«#k, 
Tim'. Motorcycle." It tells ahcut 
operation, rn.v.- to get mare fnwer, etc. 

Slialke, H"iinnir,™i-vn:'t. N. T. 




the mechanism, care, 
M«T*RCirCLE E^XJIPBIENT C» 




WELL 



DRILLING 
Machines 



Over 70 sizes and styles, f« drilling either deepor 
shallow wells in any Kin* of soil or rock. Mounted 
on wheels or on aills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



"Success" Automobile, $250 

I'cacti:' al, durable, economical and 
absolutely safe. A light, strong, 
steel-tired Ant* - ku£ gy. 
Suitable far ci t y *r 
country use. Speed 
fr«m 4 to SI miles an 
h«ur. Our lfllT Made) 
has an eitra pcwerktl 
engine, patent kail- 
bearing wheels; piiuc, 
$275. Als«llr±. p. $400. 

tires $25 eitra. Write f«r descriptive literature. 

^'Success" Auto-BuggyMfg. Co.. St. Louis, Mo. 



Odsoline Separator 

You can avoid most of your 
engine troubles by using our 
Separator. It effectually re- 
moves dirt and water. Circu- 
lar " S." Price postage paid, 

M1ANUS MOTOR WORKS, 
M Janus, Conn.,.U. S A. 




THE "BEST" LI GMT 



Produces a pure white, powerful steady lisht, is absolutely 
safe, and brighter than electricity or acetylene— cheaper than 
kerosene. NO UREASE, DIRT, SMOKE OR ODOR. Makes and 
burns Its own gas. Made in over 100 different styles. Every 
lamp warranted. Write for catalog* Agents Wanted. 
THE BEST LIGHT C0. r 87 E. 6th St., Canton, 0. 



Of Popular Interest 



^^ I 



853,217 
853,875 



853,855 
853,84* 



The New Agriculture 

fly T. BYARD COLLINS 

12mo, 374 pages, 106 illustrations* cloth, price $2.00 

THIS new and authoritative work deals with the subject in a scientific way and 
from a new viewpoint. Dr. Collins has devoted his lifetime to the study of 
changing economic agricultural conditions. "Back to the soil" was never 
a more attractive proposition and never so worthy of being heeded as during 
these opening years of the twentieth century. Farm life to-day offers more induce- 
ments than at any previous period in the world's history, and it is calling millions 
from the desk. The reason for this is not at first obvious, and for this reason Dr. 
Collins has prepared the present work, which demonstrates conclusively the debt 
which agriculture »wes to modern science and the painstaking government and State 
officials. Much of the drudgery of the old farm life has been done away with by the 
use of improved methods, improved stock and varieties. All this tends to create 
wealth by increased value of the product and decreased cost of production. Irriga- 
tion, the new fertilization, the uew transportation, the new creations, the new ma- 
chinery, all come in for a share »f attention. The illustrations are of special value, 
and are unique. All who are in any way interested in agriculture should obtain a 
copy of this most timely addition to the literature of agriculture. A full table of 
contents, as well as sample illustrations, will be sent on application. 

361 Broadway, New York 



MUNN & CO., 



Publishers of 
' Scientific American," 
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Valuable Volumes 



Electrician's 
Handy Book 



Prof. T. O'Conor Sloane, A.M., E.M.,Ph.D. 

Handsomely Bound in Red Leather, 

with Titles and Edges in Gold 

Pocketbook Style Price $3.50 

A thoroughly practical up - to - date 
book of 768 pages, covering the entire 
field of electricity. Contains no useless 
theory. Everything in it is to the point 
and can be easily understood by the 
student, the practical worker, and the 
every-day working electrician. The ad- 
vanced electrical engineer will also re- 
ceive great benefit from its perusal and 
study. 

Fifteenth Edition Revised, Enlarged and Reset 

Gas, Gasoline and 
Oil Engines 

Including Qas Producer Plants 

By Gardner D. Hiscox, M. E. 
Price $2.50 

The only complete American book on 
the subject for Gas Engine Owners, Gas 
Engineers, and intending purchasers of 
gas engines, treating fully on the con- 
struction, installation, operation and 
maintenance of gas, gasoline, kerosene, 
and crude petroleum engines. 

The new rewritten, enlarged and re- 
vised 15th edition of this work has been 
prepared to meet the increasing demand 
for a thorough treatise on the subject. 
Its 450 pages give general information 
for everyone interested in this popular 
motive power, and its adaptation to the 
increasing demand for a cheap and easily 
managed motor requiring no licensed 
engineer. It is fully illustrated by 351 
Engravings and Diagrams. 

Mechanical Movements 

Powers, Devices, and Appliances 

By Gardner D. Hiscox, M.E. 

Large 8vo. 402 Pages. 1649 Illustrations, 

with Descriptive Text. Price $3.00 

Mechanical Appliances 

Mechanical Movements and 
Novelties of Construction 

By Gardner D. Hiscox, M.E. 
Being a Supplementary Volume to the 
Author's Work entitled Mechanical 
Movements, Powers and Devices. 

Contains 1,000 Special Made Engravings. 
400 pages. Cloth Bound. 

Price $3.00 

The above two volumes sold together for 

$5.00 postpaid. 

Modern Steam Engineering 

in Theory and Practice 

By GARDNER D. HISCOX, M.E. 
Price $3.00 

This is a complete and practical work of 
487 pages, dealing with the care and 
management of Boilers, Engines, Pumps, 
Superheated Steam, Refrigerating Machin- 
ery, Dynamos, Motors, Elevators, Air Com- 
pressors, and all other branches with which 
the modern Engineer must be familiar. It 
fully describes and illustrates the proper- 
ties and use of Steam for the generation of 
p«wer in the various types of engines in 
use. Slide Valve, High-Speed Corliss, Com- 
pound, Multi-expansion engines and their 
valve gear, the De Laval, Parsons, Curtiss 
and other Turbines are included and fully 
described and illustrated. Forty-two tables 
of the properties and application of steam 
in its various uses are included, which in 
themselves form a most valuable and in- 
structive section of the work. 

Nearly Two Hundred Questionswith their 
Answers on Steam and Electrical Engineer- 
ing likely to be asked by the Examining 
Board are included. These if studied by 
you will help you to procure a license. This 
book is thoroughly reliable and practical, 
and not only a guide but a teacher. As a 
text book it is the latest and best authority 
on the subject. It is fully illustrated with 
detail engravings, not to be found elsewhere 

B^" A special circular describing these books sent on 
rtquevt. 

l&" Any of these books sent prepaid on receipt of price. 

MUNN Sc CO., 

Publishers, 361 Broadway, New York 



Fence construction, iron, J. B. Linden* 
scnniiit 

Fence making machine, W. F. Volkenant.. 

Fender, J. E. Palmer 

Ferrule attachment for handles, W. Sparks. 

Fertilize!, F. G. Dokkenwadel 

Fertilizer distributer, N. F. Hancock 

Fibrous material separator, W. S. Ssoorne . . 

Filing system, J. M. Corboy 

Fire alarm or temperature indicator, M. L. 
Poulter 

Fire dog or iron, L. C. Robs 

Fire escape, E. F. G. Gioos 

Fire extinguisher, J. I. Hardy 

Fires in oil filled receptacles, means for ex- 
tinguishing, R. D. Mershon 

Firearm, M. Mondragon 

Firearm, automatic, J. M. Browning 

Fishing reel, W. E. Marhoff 

Floor scraper, B. O. Fox 

Fluid pressure lines, safety means for, G. 
J. Henry, Jr 

Flush tank, Dindenoerg & Delany 

E'ormaldehyde and products thereof, pre- 
Tenting oxidation of, L. H. Reuter.... 

Frame. See Embroidery frame. „ 

Friction corer can or ressel, open mouth, 
G. W. Weber 

Fruit clipper, W\ C Myers 

Fruit gatherer, G. Saum, Jr 

Fruit picker, C. B. Hysom 

Fruit sack or tray, C. W. Brewster 

Funnel and measuring receptacle, combined, 
R. C. Stoewsand 

Furnace, W. McClaYe 

Furnace construction, stack, J. L. Hunter.. 

Furnace coyer and making same, pit, G. 
E. Wisener 

Furnaces, gas generators, etc., device for 
charging, H. Rehmann 

Furniture, combination, D. Froehlich 

Fuse or cut out, electric, L. R Buchanan.. 

Game apparatus, W. E. Vining 

Game apparatus, J 1 . S. Mather 

Garment fastener, A. B. Reid 

Garment fastener, W. F. Peet 

Garment fitting device, S. W. Postel 

Gas burner, S. Stewart 

Gas engine, H. J. Henry 

Gas from gasolene, apparatus for extracting, 
Bowles & Kammerich 

Gas generator, acetylene, G. W. Dayton.. 

Gas generator, acetylene, F. E. Stoyer 

Gas generator, acetylene, H. G. Leisenring. . 

Gasifier, M. Stewart 

Generator, deTice for controlling the output 
of a, Ford & Bauer 

Gin rib, J. Gilmer , 

Gluing blanks, machine for, P. S. Smith.... 

Grain binder, automatic, J. A. Beckett 

Grain conveyer, E. Whorrall 

Grain meter, A. Sonander 

Graining machine, B. D. Marks 

Graphophone cylinder holder, Krenrich & 

Hammond 

Grubber, D. Taylor, Jr 

Gun stock, E. J. Perrey 

Hair straightening device, G. W. Fitilds... 

Hammer, pneumatic, J. Frederick 

Harness- trimmings, means for attaching, 

G. Walker 

Harrow, S. B. Stark 

Harvester, cotton, A. Campbell 

Harvesters, carriage for, W. Bonus 

Harvesting machine, Christ & Megner 

Hay and grain loader, A. S. Johnston 

Hay buck and stacker, combined, J. E. Lieb- 

hart 

Head rest for use in shampooing, R. C. 

Nourse 

Headlight for vehicles, A. Le Blanc 

Hinge, C. Fielding 

Hinge, detachable, C J. Tolnes 

Hinge locking device. F. Gebhardt ........ 

Hitching device, D. P. GoflC 

Hoisting apparatus, J. S. Walker 

Hook and eye, A. B. Reid 853,320, 

Horse boot, II. •'Brien 

Horses and mules, foot bath for, A, Byrd.. 

Hose supporter clasp, H. Binney 

Hotel indicator, E. Abraham 

Hydraulic motor, G. W. Davies 

Ice cream scraper, C H. Bradbury 

Igniter for explosion motors, electric, W. 

Sander 

Implement holder, J. J. Connell 

Indicator, H. Wilson 

Induction motor and generator, R. D. Mer- 
shon 

Inhaler, A. B. Allen 

Inhaler, A. C. Clark 

Inhaler, C II. Colea 

Inking mechanism, H. F. Bechman 

Inkstand, F. M. Ashley 

Innersoles and the like, applying reinforcing 

fabric to, A. Thoma 

Insect trap, F '. Neville 

Insulating device, L. Steinberger 

Insulator, high tension, L. Steinberger 

Insurance system, E. G. Adams 

Internal combustion engine, D. Roberts.... 
Iron straightener, cold, Keith & Faulkner. . 

Jaw wrench, sliding, J. Morton 

Journal bearing for centrifugal machines, 

S. C. Anker-Holth 

Journal box, P. D. Schenck 

Journal box cover, E. G. Kinberg 

Keg for white lead or other heavy materials, 

bailed sheet metal, C. Stollberg 

Kegs or barrels, apparatus for pitching, G. 

E. O'Neill 

Knitted fabric, L. N, D. Williams 

Knitting machine, .r. P. Sheppard 

Knitting machine, L* N. D. Williams.... 
Knitting machilje bur wheel support, A. A. 

Bailley 

Lamp burner, E. C. Babcock 

Lamp chimney fixture, F. H. Lohrs. 

Lamp hanger, electric, A. S. Elliot 

Lamp hanger, incandescent, M. J. Diemmer 
Lamp, portable battery, S. W. Gibbs, Jr... 
Lamp slack adjuster, electric, H. M. Groash 

Lamp trimming, H. R. Sargent 

Lamp, vapor burning, R. W. Zierlein 

Lamps, multiple socket for incandescent, 

E. L. Elliott 

Lamps, therapeutic and other electric, C. 

M. Eobin son 

Land leveler, J. W. Hutton 

Lantern or lamp post for use on small water 

craft, combined, G . S. Lockwooi 

Last, E. J. Prindle .- 

Latch, gate or door, J. S. Brown 

Lathe driver, D. H. Teas '. 

Laundry stand, C. Erickson 

Lavatories, knee action supply fixture for, 

W. G. Newton 

Lever jack, W. Trewhella 

Lifting jack, J. J. Bradshaw 

Linotype machine, B. Van Wie 

Linotype machine, •, S. Kennedy 

Loading and unloading apparatus, J. K. 

Cuff 

Lock, H. P. Townsend 

Lock, S. T. Montrose 

Lock tumbler mechanism, J. Hope, Jr 

Locomotive crane, G. E. Titcomb 

Locomotives, cable reel apparatus for min- 
ing, H. W. Shaver 

Locomotives, device and method for repair- 
ing, J. B. Michael 

Loom, J. Lapalme 

Loom pick finder, E. H. Ryon 

Loom tufting mechanis-m, W. Pearsall. . . . 
Loom with sliding front plate for the shut- 
tle boxes, automatic shuttle changing, 

W. I. Stimpson 

Low water alarm, C. A. Lemen 

Lubricating device, automatic, P. L. Fassa- 

vant 

Machine brake, W. Ferris 

Magnets, coil clamp for rotary, C. A. 

Backstrom 

Mail bag catcher, Benner & Rogers 

Mail bag catcher and deliverer, combined, 

G. E. Perkics 

Mail delivery cabinet, rural, E. Paulson... 
Malt extracts, solidified diastatic, I. Pollak. 

Manure spreader, C. Johnson 

Map bolder, O. Nygren 

Maze, revolving or rotary action, R. Lowe. 
Measuring device, •. Caviglia 



853,810 
853,660 
853,728 

853,566 
853,919 
853,692 
853,518 
853,864 

853,826 
853,831 
853,302 
853,451 

853,253 
853,715 
853,438 
853,311 
853,446 

853,785 
853,705 



853,488 
853,313 
853,833 
853,458 
853,763 

853,427 
853,721 
853,698 

853,669 

853,420 
853,630 
853,296 
853,278 
853,463 
853,319 
853,561 
853i731 
853,654 
853,303 

853,915 

853,400 
853,746 
853,807 
853,653 

853,301 
853,235 
853,480 
853,432 
853,750 
853,268 
853,644 

853,805 
853,840 
853,933 
853,349 
853,508 

853,568 
853,523 
853,916 
853,674 
853,343 
853,797 

853,557 

553,592 

853,247 
853,507 
853,384 
853,872 
853,631 
853,387 
853,377 
853,259 
853,533 
853,758 
853,851 
853,774 
853,493 

853,425 f 
853,577 
853,612 | 

853,465 
853,431 
853,439 
853,626 
853,753 
853,213 

853,326 
853,315 
853,743 
853,744 
853,852 
853,422 
853,513 
853,369 

853,011 
853,476 
853,460 

853,382 

853,516 
853,667 
853,325 

853,668 




<FThink of the number of type- 
writers that seemed popular a few 
years ago* 

<lThink of the different ones seek- 
ing public favor today* 

<FThen think of the Remington, 
which has been the standard 
since typewriters were invented 
and which maintains its supre- 
macy solely through lasting 
merit* 

<lThe man who seeks experi- 
ence may seek it anywhere, but 
the man who heeds experience 
buys the 

Remington 

flHave you tried the new^Remington escape- 
ment? It will be a revelation to you 
of the latest and best in typewriter 
achievement. 

Remington Typewriter Co. 

New York and Everywhere 
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THE AUTOMATIC COLD PROCESS GAS MACHINE 




Runs with Air or Water. 

Makes Gas Automatically. 

Perfect City convenience for the Country 

Home. 
Light, Heat and Fuel Combined. 
Use Regular Gas Fixtures. 
Absolutely No Danger, Smoke or Odor. 
Cheaper than City Gas. 
Machinery shipped ready to set up. 
Send for Description and Price last. 

AUTOMATIC GAS LIGHT COMPANY 

44 E. Chicago Avenue, Chicago 



Current When You Want It 
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853,522 

853,312 
853,641 
853,600 
853,471 



853,839 
853,309 

853,469 
853,348 

853,333 
853,572 

853,472 
853,318 
853,934 

853,587 
853,468 
853,642 
853,768 



The Kickdrive Circular Saw 

Is a simple power for light work oi the 
Muds most done by carpenters, cabinet, box, 
pattern and picture-frame makers, and wood 
workers generally, besides engravers and 
electrotypeis. This Machine has a strong, 
solid iron frame and eteel shaft; is thoroughly 
well-built and suitable for various kinds of 
work, as ripping, cross-cutting, jrr v, >Y:::|?, 
etc. Can be operated sitting or standing, W l 
also make all kinds of foot power devices. 

MAYKB 8LOTKIN 
310.313 «unul St., New York. 



Tiew model of our own special design — compromise stern, full 
18 ft. length, 4H ft. beam, equipped with our famous 2 H. P. 
SKIDOO! Marine Engine (swiftest, most powerful, efficient 
andreliable engine of its size on earth), makes ideal pleasure 
launch — light, graceful, speedy and powerful — able to carry 
load of eight 5 to 8 miles per hour. All pieces cut to perfect fit 
in our factory and shipped knocked down ready for purchaser 
to put together. 

Price of everything complete, except planking (which 
can be purchased locally to save freight), including 
engine with all accessories and fresh water boat fit- 
tings, ■.vit'n £ullinBtructio»sf»rsettingupboat,0pQ nfl 
install in;- r-url »perating engine, etc., only.... wOu«UU 
Very best material and workmanship guaranteed. 
DESCRIPTIVE CATALOG FREE. 

Belle Isle Motor Co. D f ■ Detroit, Mich. 
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Best for Ignition 

Automobile. Motor Boat. 

Gas Engine, 

High Amperage. Long Life. 

Catalog N-22. 

Something Electrical fo> 

Everybody Free, Send/or it. 

Manhattan Electrical Supply Co. 

17 Park Place, 188 Fifth Ave. 
New York Chicago 



BABBITT METALS.— SIX IMPORTANT 
formulas, scientific American Supplement 1 1 23* 

Price 10 cents. For sale by Munn & Co. an* all news- 
dealers. Send for catalogue. 





Triu NORWALK 
BRASS CO. 

For All Purposes 
NORWAU. CONN. 



Will dump when wheels are mired or on load 
' previously dumped without stalling. Bottom sec- 
tions do not swing to- 
ward wheels. Wagon 
boxissandtight. Easy 
foot trip, no springs 
-n-exKcpt those under 
the seat. No chains 
inside the bed. One foot shorter coupled than 
any other wagon. Materials the Best. Prices 
Right. Send for Catalog and Price List. 



CONTRACTORS SUPPLY A- EQI'fPHFTfT CO, 

•Id Colony Building, Chicago 




May 25, 1907. 



Scientific American 



441 



FORD 

Time 

Ai\d Money 

Ai\d — A Motor Car 

Any Doctor Will Tell You his 

practice seemed to drop off alarm- 
ingly as soon as he had gotten 
himself a motor car. Seemed as 
if he was idle two-thirds of his 
time. 

When He Figured It Out, how- 
ever, he found his practice and 
income were steadily increasing 
and that, thanks to the speedy, 
tireless car, he could handle just 
three times the work — make three 
times as many calls in a day if 
necessary — as he could before, and 
still retain his own health. And 
for a pleasure ride afterward — the 
car never tires. 

City Salesmen, collectors, in- 
spectors, contractors, business and 
professional men in all lines, who 
have to cover large territory every 
day, are reaping rich harvests in 
time and results by the use of Ford 
runabouts. 

Designed For The Work- 
light, which means low tire ex- 
pense ; economical — low first cost, 
low cost of operation and mainte- 
nance ; simple — reliable — durable — 
flexible, but unbreakable. 

Ask Your Nearest Ford Agent 

to show you — a demonstration will 
be a revelation. 

$600 

£ P. O.U.Detroit 
■3, 




Model N, 4 Cyl., 15 H. P. 

FORD MOTOR COMPANY 

270 Piquette Ave., Detroit, Mich. 

BRANCH RETAII, STORES: New York, Phila- 
delphia, Boston, Chicago, Buffalo, Cleveland, Detroit 
and Kansas City. Standard Motor Car Co., San 
Francisco, Oakland and I,os Angeles, distributors 
for California. Canadian trade supplied by Ford 
Motor Company of Canada, Walkerville, Ont. 
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STEEL 

FISHING 

RODS 

FISHERMAN'S LUCK 

is a matter of skill plus tackle. While 
you're getting a rod you'd just as well 
get the best — the name of the best is 
" BRISTOL "—the original steel rod— 
with twenty years of rod-building ex- 
' ;nce back of it and back of that our 
Threr Year Guarantee. 1,00k 
for our trade-mark " BRISTOL," 
:'s on the reelseat. Our catalog 
mailed free on request. 
THE H0RT0N JWFO. CO. 

58 Horton St. 
Bristol, Conn., U. S. A. 




Important to Subscribers for 

Scientific American 

in Canada 

Owing to recent changes in the 
Postal Laws, copies of Scientific 
American mailed to addresses in 
Canada will have to be prepaid by 
stamps affixed at the rate of one cent 
for each four ounces or fraction thereof. 

Commencing May t, 1907, the rates 
for subscriptions for our periodicals 
mailed to Canada, postage prepaid, will 
be as follows : 

PER YEAR 

$3.75 
5.50 
3.50 

8.25 



Scientific American 

Supplement 

American Homes and Gardens 



Scientific American and Supplement 

(to one address) 

Scientific American and American 
Homes and Gardens 

(to one address) 



6.25 



MUNN & COMPANY, Publishers 

SCIENTIFIC AHERICAN OFFICE 
361 BROADWAY, - NEW YORK 



Measuring electric currents, inetrj.i *f an* 

apparatus f.r, O. T. Blathy 853,216 

Measuring instrument, electric, F. H.lden.. 853,790 

Meat chopping machine, F. W. Orth 853,894 

Meat saw, J. E. Smith 853,479 

Mechanical in.vernent, H. H. A. Sievers.. 853,478 
Mechanical in.vement, Leeming & Hudson.. 853,514 

Mercury meter, F. H.Uen 853,789 

Metal bodies, producing cimptund, J. F. 

Monnat 853,716 

Metallic tie an* rail fastener, Simpson & 

Stein 853,741 

Metallic tie an* rail fastener, W. F. Durier 853,869 
Meters, device f.r recording the reading *f, 

G. E. Hawkins 853,637 

Milk containing cream, •btaining concen- 
trate*, 0. H. Campbell, reissue 12,649 

Mineral separator, 0. U. Shepar* 853,603 

Mixer. See Concrete miser. 
M.H b.x, interchangeable, TV. R. Cunning- 
ham 853,442 

M.lis, machine f.r farming pig ir.n, E. 

Gurry 853,633 

M.liinK machine, J. Blumer 853,861 ■ 

Monument, H. H. Hansen 853,407, 

M.p, J. E. HulBe 853,793 

M.p, G. H. Akriige 853,941 

M.ti.n, means f.r imparting r.tary recipro- 
cating, P. T. C.ffiel* 853,440 

M.t.r c.ntr.l, W. L. Merrill 853,711 

M.t.r c.ntr.l system, W. S. M..*y 853,820 

M.t.r drive, TV. F. Lautenschlager 853,7#3 

M.t.r starting mechanism, expl.si.n, Ager.n 

& Remy 853,615 

Music leaf turner, T. L. Cast* 853,366 

Music leaf turner, A. E. & E. Bell 853,571 

Musical instrument, C. F. D.ught.n 853,536 

Musical instrument key acti.n, B. R. Kies- 

Big 853,884, 853,885 

Musical instrument, stringed, Feather & 

Culp 853,686 

Mut.sc.pes, exhibiting reel f.r, E. TV. 

Liverm.re 853,811 

Nail chuck, J. A. Milliken 853,931 | 

Nail trimming device, M. M. Ryan 853,832 1 

Necktie fastener, Hodgkinstn & Clarkin.... 853,880" 

Needle threading device, K. B. Buerger 853,766 J 

N.zzles, regulating means f.r hydraulic, r 

G. J. Henry, Jr 853,786" 

Nut, axle, T. Milligan 853,712, 

Nut l.ck, G. S. Gray 853,237 ^ 

Nut, l.cking, A. Walbrecker 853,661; 

Nutmeg container and grater, C. L. Newttn 853,725 : 

Oar blade, G. TV. D.xsie 853,401 

Oil, extracting c.tt.n seed, M. Bird 853,759 

Oil spreader. TV. M. Murray 853,720 

Opening die, H. H. TVelsh, Jr 853,289 

Optical images, apparatus f.r transmitting 

t. a distance real, E. Belin 853,755 

Ore, apparatus f.r sintering fine, J. G. 

Bergquist 853,433 

Ore feeder, H. Eggers 853,346 

" Ore separating and concentrating machine, 

Cliff.rd & Rankin 853,917 

-Ore separator, L. D. & S. P. Hall 853,782 

OreB, treating, ,1. TV. B.ileau 853,575 

! Ove'n, bake, J. E. Sett . 853,323 

(Oven, baker'B, TV. Tank 853,748 

" Packing f.r r.tary bl.wer Bhafts, T. TV. 

I Green 853,632 

Packing, Bhaft, A. H. Eddy 853,5*6 

j Padl»ck, permutation, Williams & Garland. 853,569 
I Paint and varnish remtver, ,T. F. DickB.n . . 853,685 

[ Paper bag machine, TV. H. Cline 853,918 

\ Paper »ag machine, TV. A. L.renz, reissue.. 12,651 

, Paper b.x machine, G. R. TVyman 853,613 

1 Paper b.x machine cutting mechaniBm, A. 

J TV. Mitchell 853,714 

1 Paper finishing machine, S. C. & R. B. War- 
ner 853,610 

Pasteurizing apparatus, F. Tys.n 853,659 

Pattern maker's t«l, G. G. Richmond 853,321 

Pencil sharpener, D. Stamey 853,836 

Pk.n.graphic k.rn support, L. P. Halladay 853,357 
Pk.t.grapher's light regulator, A. C. Ntvess 853,467 

Pk.t.grapkic paper, A. & L. Lumiere 853,643 

riant n.tes, means f.r repeating, F. Pelis- 

Rier 853 595 

Pian.s, f..t rest f.r, Bailey & Reed 853^671 

Picture apparatus, A. E. Colgate 853,441 

Picture effects, device for producing mov- 
ing, E. Keen 853,699 

Pictures, designs, etc., producing, T. A. & 

J. B. C«nn«lly 853,863 

Pile fabric, w.ven, W. A. Minifi 853,713 

Pile wire h..k, .1. H. Myers 853,819 

Piles, apparatus f.r inserting, G. G. Fryer.. 853,581 

Pin, E. Aniers.n 853,211 

Pin, F. H. N.ble .' 853,258 

Pin Uck, B. L. Sprenger 853,907 

Pin setter, H. J. Aniers.n 853,212 

Pipe cleaner, R.e & B.nar 853,423 

Pipe fitting, F. Kinche 853,413 

Pipe j.jnt, A. M. Saunders 853.9M 

Planter, H. T. M.ns.n 853,256 

Plate lifter, E. F. Welch 853,529 

Pliers, holding, 0. N. Steer.strup 853,426 

Fire, wheeled, A. B. Frenier 853,448 

Pneumatic carrier, M. B. Riff. 853,937 

Pneumatic elevaUr, K. Bruchle 853,677 

Pneumatic service carrier, M. B. Riff* 853,936 

P..1 table, H. L. Haskell 853,636 

P.st. See Lantern .r lamp post. 

P.stal card, self-fastening, A. B. Mag.un.. 853,889 

P.stal card, s.uvenir, E. G. Adams 853,853 

P.tat. digging machine, E. G. Schreiber . . 853,601 

P.tat. eye reru.ver, A. C. Kent 853,306 

P»wder dispensing receptacle. E. Terry.... 853,658 
P.wer transmitting device, J. T. Kinkead . . 853,553 

Printing device, .1. S. Duncan 853,538 

Printing press. B. W. M.rgan 853,590 

Propeller, A. Flad 853,233 

Pulley, expansible, C. J. Reed 853,264 

J Pump crank. A. Margadant 853,707 

I Pump, electric, W. Lambert 853,8*6 

! Pump, liquid measuring, G. 1'anac.p.ul. 853,670 

j Pumping engine, C. L. Heisler 853,359 

j Rail, ball bearing. G. I. Barnes 853,620 

j Rail ch.ck, adjustable guard, H. E. Miller.. 853,254 
: Rail f.r r.unih.uses, dr«p, H. J. Drumm«nd 853,868 

'Rail J.int. W. M. Bnwn 853,221 

1 Rail J.int, ,T. 0. Bridges 853,293 

Rail tie and fastening, W. J. K.st 853,554 

Railway, aerial, W. J. H.gan 853,788 

Railway grading machine, 0. C. Mann.... 853,928 

Railway rail, J. N. Akarman 853,2*9 

Railway rail. W. G. MacLaughlin 853,815 

Railway safety device, Kl.etzer & Borders 853,886 

Railway signal, F. H. Wendt 853,489 

Railway signal fuse, F. Dutcher 853,777 

Railway switch, Baxter & Carlyle 853,857 

Railway tie, C. E. Will 853,39* 

Railway tie, J. G. Parkers.n, Jr 853.593 

Railway tie, B. T. Forrester 853,629 

Railway tie, C. C. Daniels 853.773 

Railway track construction, W. Lee 853,308 ' 

Railways, electric bl.ck signal f.r, W. R. ! 

Fuller 853,4*3 I 

Rake, E. W. D.w* 853,5*2 

Ratchet wrench, C. Miller 853,930, 

Raz.r strapping iniichine, E. G. Kaufman . . 853,800 ; 

Refrigerat.r, H. ,1. Shannen 853,834 \ 

Refrigerator, wind.w, B. Meyer 853,589 

Rein h»lder, G. H. Fernald 853,514 

Resistance unit, H. E. Heath 853.784 

Rifefe.n fastening machine, Magee & Earle 853,81ft 

R.ck drill, E. Leichter 853,555 

R.ck, fracturing, G. S. Githens 853,546 

R.ller, H. A. V.isar* 853,277 

R..f f.r mausoleums, t.inbs, vaults, etc., 

C. E. Taynt.r 853,9*9 i 

R..f f.r mausoleums, vaults, etc., C. E. 

Taynt.r 853,657 j 

R.wing device, W. D. Gift 853,234 . 

Rubber eating, making a s*luti*n f«r hard, , 

UpUn & Fisher 853,429' 

Sack packer, G. M. Buskey 853,679; 

Sad ir«n heater, electrical, C. V. Hill 853,694 

Saddle, P. S. Br«die 853,675 

Safe d»r, E. Pasc«e 853,825 

Safety pin, automatic, W. C»yle 853,865 

Safety pin, d«uble pointed, H. Kaspar 853,799 

Safety switch, automatic, W. R. Jenney . . . . 853,944 

Saw, W. A. Miller 853,255 

Saw, T. L. Wallace 853,282 

Saw, W. Vartmann 853,609 

Saw, pneumatic Ug, R. Fullert«n 853,350 

Saw set, J. V. Str»mb«m 853,747 

Scaff«ld bracket, adjustable, J. J. Dennis.. 853,344 

Scale, H. F. Shaw 853,903 

Scale, weighing, A. Chr«nik 853,770 

Screens, fly exit f»r wind»w and d«»r, Phil- 
lips & Williams 853,419 



Pennsylvania 
Interlocking 
Rubber Tiling 



The border of this advertisement illustrates 
one of the innumerable attractive designs into 
which Pennsylvania Interlocking Rubber Tiling 
can be rendered. This tiling is far more de- 
sirable than any other flooring material because 
it possesses a great many exclusive advantages. 
It is absolutely noiseless, will outwear even 
marble tilings, is non-inflammable, odorless, 
perfectly sanitary and waterproof. When a 
new building settles, the floors, if covered with 
unyielding materials, will develop more or less 
serious cracks. Pennsylvania Interlocking 
Rubber Tiling readily conforms to changing 
levels and the floors retain their perfect con- 
dition. 

Our Book-of-Color-Designs 

gives full information about Pennsylvania Inter- 
locking Rubber Tiling. We are pleased to 
have architects submit sketches showing dimen- 
sions of any space for which this incomparable 
flooring may be considered so that we can 
give figures of cost. Architects and builders 
may also obtain design blanks and make their 
own original designs. 

PENNSYLVANIA RUBBER COMPANY 

JEANNETTE, PA. 



New York — 1741 Broadway. 
Chicaso — 1241 Michisan Avenue. 
Philadelphia — 615 N. BroadStreet. 
Atlanta, Ga.— 102 N. Prior Street. 
Boston— 20 Park Square. trrr ~ 



Buffalo — 717 Main Street 
•eteoit — 237 Jefferson Avenue 
Cleveland — 2124-6 East Ninth Street 
San Francisco — 512-14 Mission Street 
I.ondon — 26 Uty Road 
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Jars and 
Vibrations 

Every watch isdaily subjected to severe jars 

and vibrations — in going up and down stairs, 

in riding, and in various other ways. Unless 

properly adjusted, such jars will seriously affect 

the time-keeping accuracy of any watch. When 

you buy a Howard Watch, you have a watch that is 

absolutely perfect in adjustment — that keeps accurate 

time under all conditions. The makers of the 



have found by experience that the only possible way to achieve such deli- 
cate and RfjijuiLLtc adjustments is to perfect them finally after the 
movement has been placed in its own case. Therefore* when you buy 
a "Howard," you liiLy a watch the adjustments of which have 
never been disturbed, for afterthe final test by the expert adjuster, 
it is enclosed in the velvet-lined mahogany cabinet in which you 
buy it, and is accompanied by Certificates of Guarantee com- 
plete] y identifying watch, case and movement, also stating the 
fixed price at which the watch must be sold— no matter 
where or from whom you buy it. 

Howard Watches are made in men's sizes only. Prices range 
from $35 fo $150, the difference being not in the grade of mate- 
rials or workmanship, but in quality of case, number of lewels, 
and the adlustments. 





llil 








"Watch Wisdom ** FREE 

We want you to have a FREE copy of 
"Watch Wisdom"— a miprhty interest Inff 
book which tells more about time than 

J nu ever knew before. It's written by 
LlWt Hubbard. WRITE TO-DAY. 



E. HOWARD WATCH COMPANY, 
South St., Waltham, Mass., I). S. A. 



WRITE FOR SAMPLES AND PRICES ON 

ROOFING 

FROM 50 CENTS TO S4.25 PER SQUARE. 

Ready for immediate shipment. TAR, RUBBER, STEEL, flat, corrugated, 
ceiling and siding. Send for free catalogue on pipe, plumbing and building 
material. Address : 

ST. LOUIS WRECKING & SUPPLY CO., 3865 MANCHESTER AVE., ST. LOUIS 



442 



Scientific American 



Ma> 



7907. 



Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



EXPERIMENTAL ELECTRICS. 

H'l'UlU' nijW.'TitlCLTV ATHOMT3. (\jmr1.eleOouv3e, 
ttH'+?- fletnll-hon"-;, £2\J-ii(. r . t.ejrt-'umk. !^{J\J v.xw.Tlmv.ntx* 
UVf'l" -'"') E>i(M!C^ t'i .'iPEJEirJlL-llH. (J"iiy $- r ],'jU. EluIlot.iTi "■AS" 
c^xphimtj. Tln.imiti 11. HI. .Juhn, MA JVint.l] Ave, _N. Y. 



BUSINESS OPPORTUNITIES. 

WANTED.— Agents andjobbers to sell the only ad- 
justable wood-workers' clamp that can be adjusted to 
any distance; and can be used in the shop or outside 
without inconvenience. Manufactured T>y The Lowden 
Manufacturing Co., Ansonia, Conn. 

NEW CONCRETE BLOCK MACHINE.— Easily six 
hundred 16-inch Mocks per day. Same machine makes 
all kinds, sizes, designs. Wanted : Reliable party place 
machine on market. Best references required. A. 
Fairfax, ftia Alabama Street, Bristol, Tenn. 

PATTERN LETTERS AND FIGURES (White Metal 
and Brass) for use on patterns for castings. Large va- 
riety, prompt shipments. Send for catalog. H. W. 
Knight & Son, Seneca Falls, N. Y, 

METAL NOVELTY WORKS CO., Manufacturers of 
all kinds of light Metal vioods, Patented Articles and 
Hardware Specialties on contract. Metal Stamping Dies 
and Stamping our specialty. 43-17 Canal St., Chicago. 



EYE-GLASS SPECIALTIES. 

REMARKABLE MAGNETIC SPECTACLE AND 
EYE GLASS OKFER. Send stam», no postals for Free 
Pair, coupon and testimonials, b. A. Fredrick Optical 
Co., Toledo, Ohio. 



SEASICKNESS. 

bl'JASM'KNK^S *lth1 C;it Niin-qen-nreTentw], lirual.M 
IteTutMly ■, Khxir prnphyburt.jcj. (Timrnnt^d f.v.ri eutLy 
i [?ir:i]]^Afl. The oulj- prepurnt.-rm tmit h;is never fnilwf. 
IVee luiniclci \i\\>viiiii t.]\aa.i' *\m c]i:e:ir ^ emit hv finish 
Chemical Q)., KM Hrowluuy, X- Y. AK tLruegititft Blutlf 



AUTO ACCESSORIES. 

BOTJIP YOURCARWITH "HERCULES" Non-Skid, 
Puncture-Proof Tires; mad-? by largest tire dealers in 
world; agents wanted everywhere. Republic Rubber 
Tire and Shoe Company, 16SS Broadway, New York. 



MA^LKA.CTTJitING 
any jiarr. r * r ifT^lflf! t-iui- 
flTri](^»d hunry in&.or 
»1 ''Lei tiiirjrjin^ faoiLiii: 
euucUjil in 'iiEiriufac^iLii 

Jj'ihor (i-rinditi-m 
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Station 1), Milwjiu"-; 



OPL'OKTUNITV. Will vent 
e l'eet floor sp.'u;*: in M r e!) u<n- 
hin.dvri^. nv.at Tii'.]r-,KH] ;ind 

Wf!Lll'l JllVUfcl *(.nDiM;Eij:i[tlJ if 

r and mtnketijii: dome t-pui^ulty 
d. A^dre^O. K. K^h- 
Wm. 



MISCELLANEOUS. 



SEVERAL MOTION PICTURE MACHINES of stan- 
dard make wanted. Must be in good condition. Also 
several oxygen fias outfits. State particulars and lowest 
cash price. E. J. Brown, Glen Ellyn, 111. 



PATENTS can be sold outright or royalty agreements 
made to much greater advantage if protected by us. 
Protection includes the right to use on all printed mat- 
ter our Emblem nsiirtin^ " Patents Protected by Patent 
Title and Guarantee Cmupa:^ 25 Pine St., New York." 

INCORPORATE YOUR BUSINESS. Over sixteen 
hundred charters procured tor my clients. Write for 
corporation laws, blanks free, to former Ass't Sec'y of 
State, Philip N. Lawrence, Dept. 16, Huron, So. Dakota. I 

"ASK OUR REPRESENTATIVES "-any one of the 
many— about the assistance and the co-operation that 
•ur system extends to them and why they are so sue- , 
cessfulm placing securities with the investing public. 1 
We desire a representative in every community. Re- 
quest information at Old South Building, Seventh | 
Moor, Boston, Mass., The Hammitt Investment Cor- j 
poration. 1 

FOR A FINANCIER.-I WANT A MAN WITH 

$5.00J t# finance a newly patented absolutely burglar 
proof lock, the »nly one in existence ; it is indorsed by 
the principal burglary insurance company of New York, 
and will be adopted by them when put on the market : 
positively a fortune in it. Fsr further information and 
full particulars, address E. A. Whitney, 301 East 118th 
St., N. Y. 'Phone, 5317— Harlem. 

PATENTS SOLD ON COMMlSSlON.-lf you wish 
to buy or fell a patent write for particulars to E. L. 
Perkins, T2 Broad Street, Boston. Patent Sales Exclu- 
sively. 



[ SKLLTAT^NT:- 



■:r having one to sell, write 
ri;.'. Kocliester, N. Y. 



HELP WANTED. 

SPECIALISTS.— We offer the surest means of finding 
your right place if you are a specialist in any high 
grade technical line. Write to-«ay, stating experience. 
Hapoods, 305 Broadway, New York. 

MEN AND BOYS TO LEARN PLUMBING, Brick- 
laying, Plastering and Electrical Trades. Positions se- 
cured. Free catalogue. Coyne Trade Schools, New York, 
San Francisco and Chicago. Mention SCI. Amer. 

"CAT BRAND" REVOLVING CUSHION HEELS 

turn as you walk and wear even. Cheaper than leather. 
Price 35 cents a pair postpaid. Send diagram of heel 
and address Cat Brand Heel Co., New Brunswick, N. J. 
Agen is wanted. 

AGENTS— Our Wonderful Cork-puller, not a screw, 
everybody needs, because no hard pulling is necessary; 
fits all bottles; send for circulars; plated samples, 25c. 
C. S. Hawley, 154 Leonard Street, New York. 

MEN AND BOYS, LEARN PRACTICAL ELEC- 
TRICITY, the best-paid trade. Our 7-story building 
has total electrical equipment of $50,i00. Bay and even- 
ingcourses; individual instruction. Positions guaran- 
teed, tell or address N. Y. Electrical Trade Schools, 39 
West 17th St., mentioning Scientific American. 

MACHINISTS, ELECTRICIANS, PRINTERS, IRON- 

Workers. Plumbers, Engineers, Motormen, Chauffeurs 
order Kleanal rfor clean hands. Removes machine 
grease, grime, paint, printers'inkand dyes. Good garage 
sideline. Continental Supply Co., 53 W. 24th St., N. Y. 



TYPEWRITERS. 

TYPEWRITERS— Sold, rented, andrepaired. Expert 
re pairing on all makes. Highgrade macninesat lowest 
prices. All makes rented. Henry Typewriter Exchange, 
54 W. 125th Street, New York, Telephone 4652. 

SPECIAL 3ARGAIN3.— Remington No. 2, writing two 
colors; Densmore, Hammond, Franklin $15 each, shipped 
privilege »f examination. Write f»r •omplete catalogue 
J * F," Eagle Typewriter Co., Suite 11, 237 Broadway, N.Y. 



PHOTOGRAPHY. 

PHOTOGRAPHERS, we want to get you in the habit 
of reading the;American Photographer and Camera and 
Dark Room, the bigaest and best Photographic monthly. 
Tbeyearly subscription price is $150, 15 cents monthly 
at news dealers. We will send you four numbers as a 
trial subscription for 25 cents in stamps or coin. Am- 
erican P hotograp hie Pub. Co., 361 Broadway, New York. 

FILMS. FILMS. FILMS. - Lumiere Celebrated 
Films, made in Lyons, France, can now be Purchased 
from allanti-trust dealers or from 11 West2ith Street, 
New York City. 



PATENTS FOR SALE. 

SEPARABLE SQUARE— A TOOL WANTED BY 
all mechanics. Will sell outright or lease on royalty. 
Demand will l»e enormous. For particulars, address L. 
V. Shepherd, 5»34 Pasadena Ave., Los Angeles, Cal. 

A NEW PATENT covering a field that has no com- 
petition; nothing of its kind has ever been on the 
market; for sale. Can be seen in operation at E. 
Cullen's, 2029 Broadway, N. Y 

FOR SALE.-OUTRIGHT OR ON ROYALTY BASIS 
United States and Canadian Patent on Hand Power 
Propeller for small boats. Something new. Manufac- 
turers only. No agents. For full information, address 
N. Johnson, 239 N. Curtis Street, Chicago, 111. 



FACTORY AND MILL SUPPLIES. 

PUTIN WATER WORKSat your country home. A 
Caldwell Tank and Tower is the thing. Substantial, 
efficient, ornamental, inexpensive and frost proof. 
Dozens near you. A.E. Woodruff, of Mt. Carmel, Conn., 
says: "My outfit has been in use eleven years with- 
out any expense." Write for Water Works Cata- 
logue and Price List. W. E. Caldwell Co., Station 
D D, Louisville, Ky. 



MOTION PICTURES. 

MOTION PICTURE MACHINES. Films, Slides and 
Supplies from the largest store of its kind in this Mty. 
Sole agent Power's Cameragraph the real fireproof ma- 
chine. Catalogs. Lewis M. Swaal», 338 Spruce St., Phila. 

SEVERAL MOTION PICTURE MACHINES of stan- 
dard make wanted. Must be in good condition. Also 
several oxygenffasoutfits. State particulars and l»west 
cash price. E. J. Brown, Glen Kllyn, 111. 

THE MOVING PICTURE WORLD, weekly. 10 cents 
per copy; yearly subscription, $2. The only paper de- 
voted to the moving picture, illustrated song and lan- 
tern lecturefleld. Moving Picture World, Box 450, N.Y. 



Screw thread cutting die, F. D. Randall 853,596 

Seal b»lt, J. B. Orhistn, et al 853,727 

Seal, self-lacking, W. F. Harris 853,240 

Seat attachment, spring, E. Anderstn 853,616 

Sectional »r compartment can, E. W. Carnes 853,497 
Sewing machine jresser fMt attachment, D. 

H. Hadsell 853,874 

Shaft and pulley cellar; E. L. Beal 853,214 

Shaft bearing, W. H. C»ldwell 853,225 

Shaft coupling, G. B. Kinsler 853,307 

Shaft hanger support P. Weber 853,662 

Shaft, vehicle, J. Buchheit 853,395 

Sharpener, lawn m»wer, S- A. Cheney 853,399 

Sharing cup, S. Attanasi* 853,751 

Shears, C«k & Brady 853,681 

Sheet feeding machines, sheet separating de- 
vice f»r, E. Tyden 853,910 

Sheet metal rim »r felly, C. Heart 853,452 

Sheet registering device, E. Dummer 853,628 

Shepherd's cr«k, C. Harding 853,876 

Shipping case, N. J. Bushy 853,532 

Sh»e shank and Tentilattr, combined, J. 

Ball 853,336 

Sh«e, ventilating, M. Villacampa y Villa- 

campa 853,386 

Sight feed, J. C. Hill 853,695 

Signal. See Alarm signal. 

Signal, C P. Ruggles 853,737 

Signal light, A. W. CtlUm 853,499 

Signaling system, superristry, H. G. Web- 
ster 853,287 

S1U, A. O. Hubbard 853,696 

Skate wheel, roller, W. W. French 853,447 

Slack adjuster, C. O. Anderstn 853,210 

Sied, cardboard, Burt & Chapin 853,624 

Sllcer, vegetable, lfces & Skillin 853,796 

Slicing meat, sausages, and tther edibles, 

machine f»r, A. Brinnhauser 853,294 

S»ap h»x, K. Nishim«to 853,824 

Spinning #r twisting machines, tape pulley 

f »r, F. W. Nims 853,371 

Spring structure, A. Stedman 853,380 

Spring wheel, H. Neubert 853,418 

Stacker, hay, E. Schulze 853,649 

Stamp affixer, C. A. Crawftrd 853,500 

Stamping deTice, mat f»r ticket »r »ther, 

W. A. Albaugh 853,393 

Starching machine, shirt, J. W. Brittain . . . . 853,295 

Steam b»iler, C G. Wieland 853,665 

Steam defle,ct»r, G. J. Henry, Jr 853,787 

£team engine, C. L. Schultz 853,565 

Steam generator, E. L. J. Wera 853,290 

Steering and controlling device, R. M. A. B. 

Munro 853,719 

Stenciling, machine, B. C. Stickney .853,605, 853,606 
Stencils »r »ther articles, frame f»r, J. S. 

Duncan 853,539 

Ster»sc»pe folding handle, White & Beach.. 853,664 
Sterttype plates, machine »r casting b»x for 

making, H. F. Bechman 853,752 

Stereotyping and type metal founding ap- 
paratus, H. F. Bechman 853,754 

Sterilizer, W. Castle 853,498 

Sterilizing, disinfecting, »r »d»rizing ve- 
hicles, automatic apparatus f»r, H. S. 

Blackm«re 853,435 

Still, mercury »r quicksilver, R. A. Lack- 

mann 853,701 

Sttre Up member, H. A. Starr 853,524 

SUves, means for collecting and carrying 
♦ff sm»ke and »d»rs fr»in, C. B. Whip- 
ple 853,530 

SUves, tilting frame f«r c»«king, J. S. Van 

Buren 853,847 

SUvepipG elb»w, J. F. F»ster 853,580 

Sump, F. H. Rile 853,598 

Supporting bracket f»r ©dimeters, etc., H. 

J. B**n 853,339 

Surgical appliance, E. D. Huebner 853,419 

Sweeping and scrubbing machine, E. J. 

Stewart 853,525 

Switch, G. Gllmtre 853,922 

Switch controlling- mechanism, H. Geisen- 

h»ner 853,780 

Switch structure, H. C. Stiff 853,271 

Switch Ungue operating and retaining de- 
vice, N. Burns 853,223 

Tabulating machine, Felt & Wetintre. . . . 853,543 

Tank lining, H. M. Reynolds 853,828 

Telegraph transmitter, C. W. Leiser 853,556 

Telegraphy, wireless, W. W. Massie 853,929 

Telephone and switching mechanism, desk, 

A. K. Andrian* 853,855 

Telephone calling or signaling device, K. 

Weinan 853,389 

Telephone exchange system, A. R. Kahl 853,304 

Telephone exchanges, registering system Ur, 

A. R. P«ll«ck 853,373 

Telephone receiver, A. F. H. Davis 853,578 

Telephone receiyer htlder, W. A. Bearan. . 853,672 
Telephone switchboards, spring jack Ur, 

McBerty & Craft 853,370 

Telephone system, G. Babc»ck 853,291 

Telephone system, auttmatic, F, Merk 853,818 

Telephone trunking system, H. G. Webster. 853,286 
Telephone trunking system, W. W. Dean... 853,682 

Tent frame, portable, R. P. Orr 853,56f 

Thill support, J. W. Sherwood 853,904 

Thimble, handle, J. »u»isee 853,537 

Threshing machine haling attachment, R. 

C. Redpath 853,376 

Tie plate, W. L. De Remer 853,683, 853,684 

Till, C. Weisse 853,430 

Time card, sun, C. S. Bissell 853,338 

Time recorder, workman's, C. T. Hawley.. 853,878 

Tire, vehicle, G. E. Huguley 853,792 

Tobacco booking machine, W. Wadsworth.. 853,279 

Tobacco, stripping, C. F. Hall 853,511 

Toe spreading retainer, P. Wall 853,327 

Toilet box, combination. A. D. Herman .... 853,361 

Toilet cream, M. S Borden 853,436 

Tongue supporter, wagon, Abrams & Doyle. 853,391 

Tongue, Tehicle, G. I. Haise 853,781 

Tool, combination, H. Brown 853,495 

Tool, combination, R. Madsen 853,558 

Tool, compound, J. N. Peterson 853,520 

Tool, fluid pressure. G. H. Oilman 853.921 

Tool operating mechanism. F. K. Priest. . . . 853,564 

Tool, pneumatic, C. W. Medowcroft. Sr 853,418 

Tooth powder retainer, E. R. Godward 853,405 

Toothpick making machine, wooden, J. H. 

Nute 853,372 

Toy. Pearson & Wernau 853, 73t 

Trace loop or buckle. J. P. Heiser 853,879 

Transformer, J. J. Frank 853, 77fi 

Transformer, M. O. Troy 853,843 

Transformer, three phase, J. J. Frank 853,779 

Transmitter, breast, J. A. BirsSeld 853,337 

Trap. See Insect trap. 

Trigger mechanism, F. A. De Land 853,229 



'Trolley harp, R D. Rockwell 853,322 

Trolley retriever, M. F. . Hodge 853,453 

Trolley wheel lubricator, J. F. Cottrell 853,771 

Trousers hanger, R. H. Tye 853,527 

Truck, car, R. H. Brown 853,531 

.Truck, combination elevator, G. W. Peter.. 853,896 

Trunk, W. Hutton 853,412 

! Turbine, P. Phillip 853,563 

Turbine, elastic fluid, W. L. Waters 853,284 

Turbine, gas, H. Holzwarth 853,925 

Turbine Tane, C. A. Backstrom 853,334 

Turret head, H. H. Wogaman 853,570 

Type casting injld, Nuernberger & Rettig. . 853,647 

Type, metal, J. S. Duncan 853,540 

Typewriting attachment for adding ma- 
chines, E. B. Cram 853,297, 853,298 

Typewriting attachment for adding ma- 
chines, A. G. Meier 853,709 

Typewriting machine, W. F. Helmond 853,242 

Typewriting machine, C. F. Lundeberg. . . . 853,249 

Typewriting machine, L. R. Roberts 853,266 

Typewriting machine, H. L. Wagner, 

853,280, 853,281 
Typewriting machine, Pf under & Cook .... 853,562 

Umbrella support, J. W. Butler 853,397 

Valve, J. A. Tilden 853,274 

Valve, M. C. Honeywell 853,364 

Valve, B. A. Baxter 853,621 

Valve, automatic expansion, A. H. Eddy.. 853,541 

Valve, expansion, A. H . Eddy 853,503 

Valve for refrigerating apparatus, auto- 
matic expansion, A. II. Eddy 853,565 

Valve, hot blast, J. B. McKennan 853,722 

Valve lubricator, automatic slide, W. L. 

Newbaker 853,724 

Valve operating device, flushing, W. H. 

Ludewig 853,813 

Valve, piston, P. Kinander 853,803 

Valve, pressure regulating, F. F. Healey.. 853,693 

Valve, regulating, A. II. Eddy 853,504 

Valve, retaining, M. Somers 853,906 

Valve, turbine nozzle, C. A. Backstrom 853,332 

Vehicle, R. E. Adams 853,614 

Vehicle brake, A. B. Caldwell 853,496 

Vehicle wheel and pneumatic tire for same, 

R. Dalmer 853,228 

Vibratory apparatus for ear treatment, E. 

Meyer 853,645 

A'oting machine, A. McKenzie 853,822 

Voting machine, G. S. Dey 853,867 

Wagon body, W. Hunt 853,794 

Wagon, dump, W. A. Underhill 853,275 

Wagon, dumping, J. Brennan 853,494 

Wagon, dumping, W. G. Mayer 853,817 

Wagon, garbage, A. Gull 853,355 

Waist and skirt supporter, E. J. McKinney. 853,646 
Wall for buildings, masonry work, and the 

like, metal, J. Peters 853,261 

Wall structure. J. Lally 853,762 

Warp stop mechanism, T. Perks 853,519 

Watch movement box, Goss & Wolff 853,236 

Water circulating apparatus, L. M. G. De- 

launay-Belleville 853,866 

Water closets, etc., flexible connection for, 

P. F. Lyons 853,515 

Water heater, electric, E. C. Miles 853,802 

Water heater, storage, E. Ruud 853,738 

Waterproofing compound, Gross & Horn H5;i,;'5J 

Weed exterminator, M. Schmitt 853,207 

Weighing apparatus, A. O. Watts 853,388 

Welding apparatus, step-by-step electric 

seam, H. Helberger 853,241 

Well drills, swivel rope socket for, O. E. 

Lindholm 853,706 

Welt shaping machine, L. Goddu 853,500 

Wheel. See Cushioned wheel. 

Wheel, Giles & Tobey 853,087 

Wheel, W. R. Caldwell 853,707 

Wheel rim and tire, P. Ebner 8j3,209 

Wheel rim or felly, H. Pataud 853,504 

Whiffletree clip, H. F. Gray 853,353 

Winding machine, yarn or thread, Ainley & 

Sykes 853,392 

Window, H. R. Schweinler 853,902 

Window catch, Hammar & Brickman 853,358 

Win ow cleaner, M. S. Heabler 853,783 

Window holding and antirattling device, J- 

B. Hunt 853,697 

Window screen and the like, J. F. & L. F. 

Buck 853,802 

Wire, barbed, D. C. Smith 8511,938 

Wire machine, barbed, D. C. Smith 853,004 

Wire stretcher, F. W. Reichert 8G3,7.*14 

Wrench, R A. Bucey 853,222 

Wrench, W. E. Ingram 853,24 1 

Wrench, J. Knowles 853,414 

Wrench, threading die, and pipe cutter, 

combined, B. I. Borsen 853,761 



DESIGNS. 

i Badge Or emblem, R. S. Clymer 38,553 

Bowl, F. C. Parsche 38,559 

Chandelier body, E. Gothberg 38,573 

"Emblem, baseball, J. B. Levi 38,556 

Emblem, fraternity, D. S. Wilson 38,554 

Fabric, pile, C. Sackman 38,567 

, Fabric, textile, S. L. Crownfield, 

38,568 to 38,572, 38,575 

Flask, J. M. Levis 38,557 

Horn, L. L. Terhune 38,560 

Medal, F. B. Rhodes 38,555 

Mirrors, brushes, and similar toilet articles, 

back for, G. H. Berry 38,561 to 38,565 

Post card, E. Fritsche 38,566 

, Range, gas, A. T. Wehrle 38,574 

Reflector or similar article, O. A. Mygatt... 38,558 



TRADE MARKS. 

Adhesive, certain liquid, Robeson Process Co. 

■ Analgesic, Farbenfabriken vorm. Friedr. 

Bayer & Co 

Analgesic and antirheumatic, Farbenfabriken 

vorm. Friedr. Bayer & Co 

Bitters, Union Wholesale Liquor Co 

Bitters, stomach, Hostetter Co 

Boilers, furnaces, and parts thereof, certain, 

Continental Iron Works 

Bookcases and parts thereof, Globe-Wernicke 

i Co 

1 Boots and shoes, leather, Dixon-Bartlett Co. 
j Boots and shoes, leather, W. J. Newman.... 

Bread, Brenneman Baking Co 

I Bread, Middleton Baking Co 

Broadcloth, casket, carriage, and cap cloth, 

Airedale Mills Co 

Calicoes, percales, ducks, and drills, printed 

1 and dyed, Garner & Co 

Canned soups and bouillons, Patterson-Cabell 

I Co 

: Cards, playing, United States Playing Card 

; Co 

Cement, Portland, Associated Portland Ce- 

! ment Manufacturers (1900) 

Chains, machine made, Diamond Chain and 

Manufacturing Co 

Cheese, F. Luder t 

Chemicals, certain, Farbenfabriken vorm. 

Friedr. Bayer & Co 62,611, 62,614, 

Chocolate and cocoa, Runkel Brothers 

Cigarettes, Butler-Butler 

Cigars, P. G. Crocov 

Cigars, T. A. Robinson 

Cigars, Fernandez, Wodiska y Corral 

Clamps or clasps for wearing apparel, me- 
tallic, C. Wilson 

Clojhs, suits, and dress skirts, ladies', A. 

Ruben & Co 

Coats, vests, trousers, and overcoats, Friend 

& Marks 

Confection, certain named, Gordon, Wolf & 

Cotton goods, printed, Neuss, Hesslein & Co. 
Cotton piece goods and blankets, Jackson 

Co 

i Cutlery and edge tools, certain, Radigan, 
Rich & Co. ! T..: 

■ Disinfectants and deodorizers, Sanitation and 
j Supply Co 

I Earthenware and porcelain, Josiah Wedg- 
wood & Sons 

I Eggs, C. A. English 

Fabrics, certain textile, China & Japan 

j Trading Co 62,528, 

I Farm and garden hand tools, American Fork 

and Hoe Co 

'Feed meal, cotton seed, Tennessee Fibre Co. 
I Felt and paper for roofing, etc., J. A. & W. 
! Bird & Co 



62,594 

62,612 

62,613 
62,628 
62,618 




Grinding Out Talk 

AN UP-TO-DATE TREATISE 




Hollow Concrete Building Blocks 
Best. Fastest, Siropleai, Cheapest 
Machine. Fully guaranteed. 
THE PETTYJOHN CO. 

615N.6th Street,Terre Haute, Ind. 



I L, U T-T aTHA'I'JM;:- 

ow Easy it is to Tell Whi( Some 
Things Will da and How 

DIFFICULT 

TO PROVE IT 

and the 

why therefor. 

Capacity 
Strength 
Simplicity 
Superiority 

SHARP TALK 

STRAICIHT OPF 

THE WHEEL, 



oar Workman Blames His Tooli 
The Good Workman Appreciates the Value 
of Good Ones and Keeps Them Sharp. 



This is a page from our Booklet. 
One cent will bring the balance. 
Drop us a Postal. 
We want Good Agents. 
The biggest money maker ever 
offered. 



RAPID TOOL WORKS 

909 Stock Exchange Building 
CHICAGO 



Dayton Sprayer I 

Whitewasherj 

> Covers 10,000 sq. feet of surface Per day 1 

i whitewash, cold water paints or disinfectants. < 

^ Used by farmers, tobacco growers, horticulturists, < 

' for watering, destroying insect ( 

\ pests orplant diseases. 

,1 Easily operated, de- 

v veloping high pres-* 

sure for extin- 

guishing fires, ^ 

washing vehi- fi 

, cles, etc.— will ■ J 

last a lifetime. \t 



WPfl 



<&. 



The "Pr.ercss" 
Ileal.— 121.11 

20 enl— 8:10.00 
melndmgliosc, etc. 



k Write for cat- Ll 
_, ?^ alog of other 'tl 
'■{-./ %\ kinds a n d !| 
%-^*0 prices. »® 

Dayton Supply Co. P"" 01 !!?", 

'„.., \f On less SH.50 



:©i 




DO 
YOU 



SHAVE YOURSELF? 



•2.0B1 



, Then ^et a brusfc, the hairs of wiici will iwver come out. 
Om-new Ever lasting Shaving Brush has the hairs 
rented .iik) set in an aluminum ferrule by our p.itert 
f*^^\. process; £n:i7-anieed perfect for three years. 
(J^r*!: -^ new hrushjree if asiwgJe hair eomesout. 

K yL;J SPECIAL: T« intrarlure «ur catalog of rs7.ors RTilI OC|» 
Hi supplies f«r home sfcavrog, we offer this 75c. krush for Zuv 

Bft Complete ontflloJB on home •.uivinqr Free 

^^S Home Barbei Supply { o., 30fl E. Miidlson St., Chlcngo 



May 25, 1907. 



Scientific American 



443 



BlTO\T 




By the Brooks System of full size patterns 
and illustrated instructions. 

Patterns of all Rowboats and Canoes, 
$1.50 to $2. Launchesand Sailboats, 
20 feet and under, $4 to $5. From 21 
to 30 feet inclusive, $5 to $10. 

We sell frames with patterns to finisli 
for less than it costs others to manu- 
facture. 

$15 — price of 16-ft. launch frame 
(No. 5) complete with patterns and in- 
structions to finish. $20 — price of 22- 
ft. speed launch frame (No. 15) complete 
with patterns and instructions to finisli. 

21,311 inexperienced people built 
boats last year. Why not you? 

Free Illustrated Catalogue quotes prices on 
other patterns, knock-down frames with pat- 
terns to finish, and complete knoek-downboats 
- launches- sailboats — rowboats and canoes. 
Satisfaction guaranteed or money refunded. 



BROOKS BOAT MFG.CO. 

'imiAToirs of r#e PATrrtfif 3t5tsm op scat Bviuxttt 

t 4U5 5tiiP3T. SAGINAW, MICH. U.S.A. 




Every reader of the Scientific American should also 
be a reader of 

Technical Literature 



urrent Te 



iical Pnblicatio 



A Dlonthly Keviev 

a large 64-page illustrated iournal giving' its readers, in 
more or less condensed form, the BEST literary material of 
general interest appearing in the current technical publica- 
tions of America and Europe, as well as much valuable in- 
formation found in daily papers, trade pamphlets, society 
proceedings, speeches and lectures, etc. The 

"Index to Articles in Current Technical Periodicals*' 

gives a classified descriptive listing of all the articles of im- 
portance appearing in the current technical press, brought 
down to the first of the month of issue. 

"An indispensable publication for engi- 
neers and other technical men, and one of 
the most instructive ever published for general 
readers who wish to keep in touch with 
modern industrial progress." 

SUBSCRIPTION RATES 
$2.00 a Year. Single Copies, - - 20 Cents 

Special Offers to Readers of the Scientific American. — As 

atrial subscription we will send you TECHNICAL LIT- 
ERATURE for two months for 25 CENTS with a low rate 
in combination with a special Premium Book Offer for the 
continuance of the subscription. 

Send your quarter to-day and get the current numbers. 

TECHNICAL LITERATURE, 19 S, 220 Broadway, New York 







GAS ENGINE DETAILS.— A VALUA- 

ble and fully illustrated article on this subject is con- 
tained in Supplement No. 1393. PricelOcents. For 
sale by Munn & Co. an* all newsdealers. 

M; _ f „ *• For power baats, pleasure 
arine Lngines i»„„oL», ami t .»inJ ™n. 

Perfect h every Miecliaiiic.il detail. Desi^nfd and built by «M«st marine 
engine builders in the West. Greater speed, mare pawer, less vibratUn 
per H. P. than any marine eagine 
built. Twi speeds. 1 1 o 500 H.P. 
4 cycle. Single, dauble, 4, 5 and 
12 cylinders. I>«n't place y»ur 
•Tder until you pet »ur latest pam- 
phlet and prices »n engines and 
■l.irine fittings. 

2C1C DeKalb St. 
St. Louis, 

v. s. a. 

J'AJfY 

BY 

JAMES M 

and 
MELVIL O. STONE 

Instructors in University' of 
Minnesota, Department 
of Mechanical En- 
gineering. 




foundry 
Practice 



TATE 



THIS volume sets forth clearly and 
concisely the principles of 
Foundry Practice with a view to the 
need of the student. Is of great value 
to the young man who is just begin- 
ning foundry work. Covers all the 
ordinary problems met in the casting 
of iron and brass. Used as a text in 
many technical schools. One hun- 
dred half tones and line engravings. 
Write for circular. 

"Price, postpaid., St. SO net 
THE H. W. WILSON CO., Minneapolis 



^ 



60 YEARS' 
EXPERIENCE 




Felt for use in Buildings, Barrett Manufac- 
turing Co 

Fertilizers, Cant»n Fertilizer an* Chemical 

O 

Flar«ring extracts an* jams, Abraham & 

Straus 

Flour, mixe* rye an* wheat, Sprague, War- 
ner & Cf> 

Flour, wheat, Wats»n Mill C» 

Foods, certain, S. S. Pierce Co 

F»o*s, certain cereal, F. L. Th»rnt«n 

Fudge, Italian creams, and other candies, J. 

E. Sehaeff er 

Furniture, certain, L. & J. G. Stickley 

Game, card, W. J. Roche 

Gas burners, •aknian Manufacturing Co 

Glass shades, gUbes, and chimneys, Hou- 

daille et Trifjuet 

Glassware, certain, American Bar-L»ck C». . 
GloTes, kid, Steinlierger & Kalisher. .«2,598, 

Hair curlers or warers, M. R»man 

Hair p»made, R. M»»re 

Hair tonics and restorers and shamp»o, J. 

Kuskuna 

Hames, Todd Manufacturing C» 

Hosiery, Glidden, Hyde & C» 

Inks, Norddeutsche W»llkammerei & Kamm- 

garnspinnerei 

Insecticides and antiseptics tooth wash, A. 

R. Say lor 

Liniments, F. P. Douglas 

Machinery, certain, T. W. Pangfcorn C» 

Malt extract, M. K. Goetz Brewing Co 

Medicinal paste. S. I. Henderson 

Medicinal sulfonic acids, etc., Ichthyol 

Gesellsehaft Cordes, Hermanni & Co., 

«2,«02, 

Medicine, certain, W. E. Williams 

Medicines, certain, Penn Drug Co 

Metal manufactures, certain, S. Sternau & 

Co 

Metal polishing preparations, Marshall Chem- 
ical C» 

Metals, antifriction bearing, Fahrig Metal 

C» 

Milk, cream, and butter, A. E. Little 

•ils, cotton seed, Southern Cotton #il Co... 

Paint, L. Sonne »orn Sons 

Painters' materials, certain, S. H. French & 

Co. 

Painters* supplies, certain, Ball Chemical 

Co 

Paper and enrelops, writing, Z. & W. M. 

Crane 

Paper bags, paper, and paper boards, Union 

Bag and Paper C» 

Percales, Rice, Stix Dry Goods C« 

Pianos. C. A. Ahlstr»m 

Pitch, coal tar, Barrett Manufacturing C». . 
Plants and cut flowers, A. T. Loreh & C»... 
Plows, eultiTat»rs, and stock parts or shapes 

tbcrcfiir. Star Manufacturing C» 

Powder, t«th, L. II. Pfleghardt 

Preparation for the treatment of throat and 

lung diseases, L. M. Green 

Preparation for treatment of disorders of the 

kidneys, C. H. Beane 

Ranges, stores, heaters, etc., gas, American 

Store C» 

Razors, knires, scissors, and shears, M. 

Klaas 

Refrigerators and ice boxes, American Store 

Co 

Remedy for the treatment of the hair and 

scalp, G. F. Smith 

Roofing and wall eoTering, stamped metal, 

Cortright Metal Roofing Co 

Rubber belting and hose, E. Z. Jefferson 

I Rubber heels for boots and shoes, Pneumatic 

I Cushion Rubber Heel Co 

I Rugs and carpets, Fries Harley Co 

Sash fasteners. H. B. Ires Co 

Shirts, men's flannel, Frank Bros. & Co 

I Shoe p»lish paste, F. F. Dalley Co. of Ham- 

! iiton 

Shoes, leather, Broadwalk Shoe Co 

Shoes, leather, 1<\ A. McCowaii 

Sizes, starch, Arabol Manufacturing Co 

Soap and soap powders, Zarnits Brothers 

Grocery Co 

Soap, medicated, Ichthyol Gesellsehaft 

Cordes, Hermanni & Co 

i Soda, bicarbonate of, Citizens' Wholesale 

Supply Co 

Spices and mustard, K K K Medicine Co... 
Springs, cushion, Ventilated Cushion and 

Spring Co. 

Stamps, trading, Diamond Trading Stamp 

Co 

! Tanning, chemical mixtures for, Vacuum #il 

I Co 

■ Tapestry chenille, tapestry, and relour, Moss 

| Rose Manufacturing Co 

. Telephones, Wire and Telephone Co. of 

America , 

Thread and spool cot tun, American Thread 

Co (iiMitiS, 

Ties, ladies* string, W. Treror 

Tires, pneumatic bicycle, Fisk Rubber Co. . . 
Toilet preparation, certain, Frederick Steams 

& Co 

Tools, certain hand, William Hunt & Sons, 

The Brades 

Turbine rotors and shafting and twyers, Con- 
tinental Iron Works 

Typewriter ribbons, cloth for, H. Hilker 

W ater and flaTored soda water, spring, C. 

! O. Burrill 

Waters, ginger ale, root beer, etc., mineral, 

Blue Ribbon Mining, Milling, and Inrest- 

ment Co 

Waters, seltzer, and ginger ale, mineral and 

lithia, •hio Bottling Co 

Waxes, oils, and greases, certain, Vacuum 

•il Co 

Whisky, A. Schwabachef 

Whisky, Rock Spring Distilling C» 

Whisky, ,T. Klein 

Wine, bitter, M. Kolassa 

Wire, Wire and Telephone Co. of America . . 

LABELS. 

"Am» Wheat Fibre Cups," f»r breakfast 
t»»i »i cereal stain, W. E. Williams... 

"Gold Nugget," f»r bottled beer, Black Hills 
Brewing C» 

"Gold Nugget Extra Fine Special Beer," for 
bottled beer, Black Hills Brewing Co... 

"Gold Nugget Extra Fine Special Brew," for 
beer, Black Hills Brewing Co 

"G»lden Gate Ginger Ale," f»r ginger ale, 
T. Kbi-nahrens 

"I.eyey Americas Greatest Cleanser an* 
Dyer," f»r a fluid cleaning compound, 
H. LeTey 

"Lightning Gold & SilTer P»lish," f»r a g»ld 
and SilTer polish, F. F. Spinney 

"Lowney's Assorted Chocolates," f»r confec- 
tionery. W. M. Lowney Co 13.53S to 

"•riental Bath Ar»ma," f»r a perfume f»r 
the bath. Elite Perfume C» 

"Sanroe Natural Mineral Water," f»t- natural 
mineral water, Sanroe Springs C» 



«2,50« 

S2.587 

«2,585 
r,2,.-,(iii 
«2,56» 
«2,5«4 

82,58-4 
«2,578 
«2,595 
S2.51-4 

S2.591 

<-,'j.r>.vs 
«2,5»» 
S2.545 
«2,«21 

«2,«*4 
02,3 lii 
62,553 

S2.S05 

«2,S2« 
«2,«01 
S2.581 
82,540 
«2,«17 



«2,«03 
«2,«0« 

S2.S23 

«2,5«2 

82,583 

«2,533 
«2,578 
C.2.5G1 
S2.512 

«2,510 

S2.503 

S2,589 



«2,«00 
«2,558 
«2,5fli 
«2,«08 
S2.513 

«2,597 
«2,«24 

«2,«19 

«2,«0» 

«2,501 

S2.538 

S2.517 

«2,«27 

«2,531 
«2,511 

«2,542 
«2,534 
S2.577 
«2,575 

«2,50» 
(S,STi 
S2.G20 
S2.S07 





SIMPLE IN 
CONSTRUCTION 

There are fewer work- 5^ 
ing parts in the p# 

NEW YORK STANDARD 

CHRONOGRAPH 

than in any other. It is the only 1-5 second re- 
cording watch made in America and the only one 
made anywhere that is Fully Guaranteed. 

Jisk Your Jeweler Jlbout It. 

New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 



^WRimFOR 
s FRE E 
.BOPKLCT 

-" -^Styles 



Tti Silvernde 
Case 



LET US BE YOUfT FACTORY 



We estimate on anything you want made to order. 
STAMPINGS, MODELS. EXPERT WORK. 

We publish " The Silent Partner," a brainy little 
magazine, full of Rood thoughts. Sample free. Write us. 
THE OLOBE MACHINE AN» STAMPING CO- 
»ro Hamilton St., Cleveland, O. 



><LX'ilJlitX& CnrlinH KnHiiif!», Siren r:r= 
.ml Boners' Mutliineri. THJK FlfiTER 
M.t.'(;. t.'t).. X« (Utnttin St., Mil^-autt^e, SV 7 -,, 



MnriFIQ * EXPERIMENTAL WORK. 

IHUULLO Inventions developed. Special Machinery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 

Wl W 1 WJ XI IP ¥3 Expert Manufacturers 

l\l/DDLI\. Fine Jobbing Work 

PARKER. STEARNS 4 CO . 228.329 South Street. New York 



Electrical Experimental and work 

Write for rtrcular. Established 1856. 
THOMAS W. GLEESON, 108 Sudbury St., Boston, Mass. 



O WVENT10NS PERFECTED 
flb UNION MODEL WORKS 

W IW 10 C1ABH 3r. CHICASO. 



MnnCI Q * EXPERIMENTAL MACHINERY. 

IflUUCLO Gears. Diea, Tools. Novelties manufac- 
tured. Fine, Accurate w ork a Specialty. _M. I*. Seltell, 
1759Wnion Street, San Francisco. 



"SoutlitTli Poultry Food, 
Southern Stock F««« 

"Southern St»ek F»»l, ' 
Southt?rn Stock F»»d 

'■The E*is»n Magnetize* 



hiie," 
C». .. 



f»r poultry fo»d, 
Co 

f»r st»ek 

Co 

Wire W»Ten 



foo*, 

Raw- 

for whips, C»wles H*ran Whip 



«2,5«7 
S2.521 

«2,«1» 

S2.555 

«2,54« 
S2.572 
«2,«29 

S2.523 

S2.548 

82,5«» 

82,57-4 

S2,«1S 

«2,5S« 

S2.530 
S2,537 



S2.557 

82.51S 
82,524 
82,544 
82,558 
82.5.Sf3 
82,548 



I 

I 
13,539 

13,535 

13,534 , 

13,533 

13,532 I 

13,544 : 
13,543 
13,538 j 
13,542 
l:;,Sil i 

i:!,r>4i 

13,540 



HAME PLOTES-STEEL STAMPS 

J.ROBBI NS Mf G.Cp. 58 KNEEIAND ST. 
Se-vo for C47iiii)ffi/ir- , ''*BoSTOhJ. Mass. 



WANTED.— A SWPER1NTEN»ENT. 

Syracuse Cnilled Plow Co., 
Syracuse, N. Y. 



WANTED— Electrician, ¥1,400 per annum, Navy Yard, 
Pensacola, Pla. A competitive examination will be 
held simultaneously for the above position at the Navy 
Yards, Brooklyn, N. Y,, Washington, ?>. C. New #rleans, 
la., an* Pensacola, Fla., June 5,1907. hor fur ther in- 
formation address commandant of the yard at which 
the applicant desires to be examined. 



BUSINESS OPPORTUNITY 

Men •(' b U nine ,m iiilerestfd in a new field f»r mating m*D«V will 
fiEii iu our pr»p«sition whst they are seeking. We have a New PI an 
in the Mail •nier Line that will please th«se seeiinsr a g»oil investment 
with large grants, A Fortune f»r the right pers«n, The F. H. 
AMen Co., 164 Fast 4th Street, Cincinnati, Ohio. 




^ SPRINGFIELD 

M0T0METER 

" Made Right " 

41 Proved Right '• 
'• Stays Right " 
" Price Right " 

| Does not wabble on rough 
roads. 
Easy to read. 
Simple construction. 
25 years' reputation back of 
its manufacture. 

50-Mile Size, $45 00 

60-Mile Size. 50.00 

With fittings for any car. 

Send for Booklet " Pacts.' 1 

R. H. SMITH MFG. CO. 

Springfield* Mass. 




13,545 



Trade Marks 

Designs 

Copyrights &c. 

Anyone sending a sketch and fluscr^ptlnn "ay 
qulclily ascertain our opinion free whether an 
invention is probably P^nJable; c ommunica. 
lions strictly conadential. HANDBOOK on Patents 
eentfree. •West agency for securing Patents. 

Patents taken through Munn A Co. receive 
special notic», without cbaree, in the 

Scientific American. 

A handsomely illustrated weeltly. Largest cir- 
culation of any scientiac Journal. Terms, »3 a 
year : four months, (1. Sold b7all newsdealers. 

MUNN & Co. 361 Bfoadway New York 

Branch OCDco. 626 F St. Washington. D. C. 



PRINTS. 

"Here It Is," f»r whisky, Hurd-Wheeler C». 1,984 
■ "Men's and B»ys' Ap[tnrt^I." for men's and 
j boys' apparel, H. C. Lytt»n ;.... 1,9'85 



^KOPPELt? 

I anldeal IndiL* trial Ibwni 

rThe town of Koppel is located 30 miles from Pittsburgh — 
It is on the main line of the Pennsylvania lines West and 
North and on the Pittsburgh and Lake Erie Railroad, 

connecting with the New York Central system — 
It has the advantage of Pittsburgh freight rates — 
It has cheap coal and natural gas — 
It has a power plant to supply electrical energy — 
Its streets are being paved and sewerei — 
It has two railroad stations and is only one hour from 

Pittsburgh — 
Every manufacturing site is directly connected with both. 

the great railway systems — 
It has more advantages and fewer disadvantages than any 

other industrial location in the country — 
It wants a few more substantial industries — 
It has an interesting proposition to make to those who 

mean business. 
Write for the illustrated booklet. 

KOPPEL LAND COMPANY 
I6O6 Machesney Building, Pittsburgh, Pa. 



A printed copy of the specification and drawing 
of any patent in th? foregoing list, or any patent 
in print issued since 18*3, will lie furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
•riven. Address Munn & Co., 3S1 Br»adway, New 
York. 

Canadian patents may now lie obtained by the in- 
ventors for any »f the iirrenti»ns named in the fore- 
going list. P»r terms and further particulars 
Address Munn & Co., 361 Broadway. New York. 








flz-jlirr, 



444 



Scientific American 



May 25. 1907. 




Rubber Pump Valves 

For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for | 
every pumping; requirement. .3* <3* J" , 

Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and i 
Matting, Tubings, Springs, Interlocking | 
Tiling, Emery Wheels and MOULDED and i 
CUT SPECIALTIES for any mechanical' 
and commercial device. <£* <£* <£* <£* <£* <£* J* ; 

NEW YORK BELTING &' 
PACKING COMPANY, Ltd.! 

91 & 93 Chambers Street, New York \ 



ass 




Franco-Auto Portable 

TURNTABLE 

No. 2 Ball Bearing Caster, made in one piece, light and 
durable. Cars can be run off or on at either end. Pro- 
tects Tires when car not in use. One ma,n can handle 
the largest car with ease. Indispensable for handling cars 
in garage, factory or private barns. Requires no jack to 
place in position. Write for full description and price list. 



FRANCO-AMERICAN AUTO <&. 

1402 Michigan Avenue, 



SUPPLY 
CHICAGO 



COMPANY 



PT*wrwq 



COLD GALVANIZING. 

AMERICAN PROCESS. MO ROYALTIES. 

,5AMPLE5*noINF0RIV|ATIGN on APPLICATION. 



NICKEL 

Electro-Plating 

looiirsms and Material. 

THE 

Hsnson 4 VanWinkle 

Co., 

Nenalii. N. J* 

28 & 80S. Canal St. 
Chicago. 





Mullins 




Makes Everything In 

Art Architectural Sheet Metal Work 



Statuary — Ornamental Sheet Metal Work — Skylights — Fireproof 
Windows — Art Metal Tile Roofing — Steel Ceilings — Finials — 
Wrought Iron Grilles — Cornices, etc., etc. Estimates, models and 
designs submitted for architects, builders and contractors. 

Our 120-Page Catalogue of stock designs will be sent on request. 

W. H. Mullins Co. ,203 Franklin Street, Salem, Ohio. 





CHARTER 



Stationaries, Portables, Hoisters, Punip- 
r, f , ers. Sawing an* Boat Outfits, Combine* 
1 u with Dynamos. 

Gasoline. Gas* Kerosene. 
SentLSor Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 



All varieties at lowest prices. BestJlailrtad 
Track an* \Yapon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. save 
Lists Free Chicago scale Co.. Chicago. 111. 




BRISTOL'S 

Recording Instruments 

For Pressure, Temperature and 

Electricity in all ranges 

INSURE SAFE ^ECONOMICAL 

OPERATION 

Write for Catalog T. dtutiUG conditions 
THEBRtSTGLCO., Waterbury t Conn,, U.S.A. 

y SlThjct Chicago, 753 Monodnock Building 



| LEARN TO BE A WATCHMAKER 

--— Bradley Polytechnic Institute 




Hcrological •epartment 
Peoria, Illinois 

Formerly Pardons Ht.roloplc.il lost. 

Largest sinil Best Wuteh School 

in America 

We teach Watch "Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalog oi' Information. 




WM. H. BRISTOL 
Electric Pyrometers 

Portable or Recording Forms. 
All ranges to 2900 # F. Practical, Ac- 
curate. Inexpensive. Guarantee* to 
(Klve satisfaction Sen* for circulars. 

Wm. H. Biistol, 45 Vesey St., New Yoru 

The AROREV Vehicle Washer 




' L ''' i ■'■ '■ ■:■■;.- ■::.:..■■:. D-? i:J.iE::..^ 

llil T. Tlv.ir. ^t l-h-i-1 , |{-(Ju-!i-r, V 1 -, 1". S. 




A- 



WILLIAMS' 

VENTTLMTNO 
WINDOW — SASH 

FASTENERS 

No one can enter a win- 
dow ventilated thus. The 

only absolute protection 

against burglars enter- 
k .' '■•['.•• ing. Attached easily to 

-^SvT^ ■ ■''.. ',j all styles of windows. 
, Keeps window plumb 
I and prevents rattling. 

Just what you want for 

summer comfort and 

safety. 

Send 50 cents for sample 

if yjiu :i;Lfd'.i-:Lrc Ll-caler 

C-:m:inh i-.:ii':'v ':<■>::, «" ; f»w 

1 - - - VEINTr-ATION 

Beware of Imitations 

WILLTAMS METAL STAMPING CO, 

327 Hahcock St., Buffalo, N. Y., U. S:A. 



j^J-nlr 



VtHTItATlUN 




I- 

Grooms 30 Horses an Hour 

THE HALE HORSE CROOMER 

Keeps the horses healthy and saves time and money. 
Over 150 machines installed in New York in one year. 
Thorough grooming means better condition and coat for 
the horses. Longer life and fewer veterinary bills. 

" Hale Groomed " horses have the accumulation of dust, 
dirt and dandruff of years removed from their skins. Their 

coats have that silky gloss 
in which every horse owner 
takes pride. 

Here's pretty conclusive 
evidence : 
SAVES $250 MONTHLY 

" It has proven the most 
satisfactory device for saving 
labor, time and money that has 
ever come to our notice in a 
stable. It has not only im- 
proved the appearance and 
health of our horses, but has 
been an actual saving in money 
of $250 per month." — Adams 
Express Company, Chicago, 111. 

Can be driven by any power 
and is operated by two men, 
grooms thirty horses per hour, 
and does it cleaner than it is possible to do it by hand. 

IRWIN RELEASINC DEVICE 

IN CASE OF FIRE 

releases the horses and drives 
them from each row of stalls 
. at once by the simple turn of a 
lever at the end of the row. 

Spray of cold water strikes 
horses' head and shoulders, 
whether standing or lying, driv- 
ing them into gangway. Spray 
also assists in putting out fire 
and can be used for flushing out 
stalls. 

Send for Detailed Information 

CHASE & FARNW0RTH, 42 Lexington Ave., New York, N. Y. 





The Famous "Friction-Drive" Car 



Models and styles to suit the purchaser 

PLEASURE: CARS, RUNABOUTS and 

TOURING CARS 

HCF*"Commercial Trucks for all purposes. 
Toe Lambert patented Friction- Drive Trans- 
mission has proven by years of tests to be the 
Safest. Surest, Most easily Conu'rollisb and 
entirely satisfactory transmission made. 

Lambert Cars are in a superior class by 
themselves. investigate. 

ifwrite for our art catalogue "s." 

THE BUCKEYE MANUFACTURING CO., Anderson, Ind,, U.S..1. 

Menihers American Motor Car Mfis. Association. . 



The Holsman Automobile 



Rides 

Like a 

Carriage 




V 



A STANDARD type of power vehicle, ligrht, 
strong:, handsome, higrn-wheeled, higrh- 
bo died —simple, and splendidly efficient. 
"Rides Like a Carriage," noiselessly and 
smoothly, over paved city streets, or rockiest, 
ruttiest,.country roads. Practically no repairs 
and low maintenance. 

Solid Rubber Tires— no pneumatics to 
collapse. Air-cooled— no water to freeze. 
Holsman features are all fully patented. 

Two simple hand levers regulate entire con- 
trol—start, steer, stop/reverse and brake. No 
live axles, friction clutches, differential grears, 
pumps, etc. Double hill-climbing: power in 
reserve. Send today for Handsome Book- 
let—Free. 

HOLSMAN AUTOMOBILE COMPANY * 

€85 Monadnock Block CHICAGO, ILLINOIS 



J 



Send 
for 




Direct Vision Spectroscopes 



New design especially suited for use in Col- 
lege Laboratories ana inir»n and steel manu- 
facture, brilliant spectrum, bigb dispersion, 
low in price., The Opaque Projector for show- 
ing outs an* opaque objects on the screen. Wireless telegraph Outfits for School an* experimental work. 
New Pboto-Rnlargine Outfits. ' "Photoscript" the: new method of titliiifj mvnUYds. Send for Lists. 
WII^LIAAIS- HRIMVX &; EARLK, «*18 Chestnut .Struel, IJept. fi* Philadelphia, Pa. 



Tools! Tools! Tools! 



GASOLINE ENGINE EXCHANGE 

UVY, SELL A1SO EXCHANliE NEW AM) SECOND-HAND 

Gasoline Engines 

We Bell New Engines, taking Old in Exchange, allowing full 
market value. 100 first-class, second-hand engines on hand. Write 
for Catalogue. Lowest Prices. Largest Assortment in America. 

GASOLINE ENGINE EXCHANGE, 3932 Olive St., St. Louis, Mo. 




AUTOMOBILE 
AND MARINE 




and all you want to know ab»ut 
them. Our Tool Catalogue No. 
22 is a clotb-bound book of 950 
pages. If y»u want to "know 
it all " ab»ut Tools you should 
send for this book at once 
Sent post-paid on receipt of 
$1.00 which will be refunded 
from your first purchase from 
us of $10.00 or over. 

riONTQOMERY & CO.! 

10S Fulton Street, N. Y. City I 



jYour Own Electric Light Plant. 



BERReBMJB 

explains fully the unique 
construction of the 
FERR0 MARINE ENGINES 
and tells just why they 
have created such wide- 
spread interest this year. 
Or send 10 cents 
for our complete 
Treatise on Marine 
Engines. Write us 
to-day. 
THE FERRO MACHINE 6. FOUNDRY CO. 

75 Wade Building, Cleveland, O. 
I.arge Stock at 75 Cortlandt Street, New York, N. V. 

The Major $7^ 

Marine Engine for 1907 

& i}4 H, P. $33. 75 (engineonly) 

»tures, ketter engine, stronger, 
rse power. MAJOR engine cin 
be used for stationary work. We 
liuilt and sold 5,000 engine* last 
year. We are fcuilding 10,000 
engines this year, 
fr»m 1 1-2 U20H. 
P. Write at 
, once for cat- 
alog and ape- 
ci.il inducement to one agent in each locality. 

DETROIT GAS ENGINE AND JIACHINERY CO. 
58 E. Congress Street, Detroit, Hich) 




tc. 



D 



i™)n 



residences, launches, yachts, etc. Every detail included ; very best ma- 
terial money can buy; thoroughly practical; so simple n» electrician re- 
quired. Light all the. time with our Storage Battery •utfits. <ias, 
l^asoljne* Ki.'rosene or Steam engines used give plenty of power for 
pumping water, sawing wood, refrigeration, etc. 
For latest printed mattercovering over a hundred outfits address 
EI, EC TR It DEPARTMENT 






TAPES AND RULES 

ARE THE BEST. 

For sale everywhere. Sen* tor 

Catalog No. 16. 

LVFKIN RULE CO. 

Saginaw, Mich., U. S. A. 

New Yort and London. 



RICHARDSON ENGINEERING CO. Hartford. Conn. 




M58S35& 



15 to Wl South Clinton Street. 



